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Description 



i£^u:r=^ 

» dyDpipecazin-l -,i «,, leteted ^^ n ^ naMMB ^ ssMI * ee ' Km ''«e'<><*a'c<len ra i»«contalninga 41(4^. 
Acceding to one «pM therefore, the present invention provides a compound of the general formula 
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so wherein: 



M 2 is -NR 3 - in which R 3 is hydrogen or (1-4C)alkyl; or is -NRMVTR 6 - in which 
or X 1 together with M 2 may form a group of formula: 
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10 



Z 1 and Z 1a each independently represents hydrogen, hydroxy, halogeno, (1-4C)alkyl, (2-4C)alkenyt, (2-4C)alkynyl, 
(1-4C)alkoxy, (1-4C)alkytthio, (2-4C)alkenylory, nitro, amino, (1-4C)alkylamino, (2-4C)alkanoylamino, cyano, (1- 
75 4C)alkylsulphonylamino; phenyl(1 -2C)sulphonylamino, p-toluenesulphonylamino, or (1-4C)alkoxycarbony1, or has 
one of the meanings given for X 2 -A 1 ; 

X 2 is a bond or (1-4C)alkylene, (2-4C)alkenylene, oxy(1 -4C)alkylene, oxy(5-6C)alkylene, oxy(2-4C)alkenylene, 
thio(1-3C)alkylene, S0 2 (1-3C)alkylene, amino(1 -3C)alkylene, S0 2 NH(1-3C)alkylene, NR 21 CO(1-2C)alkylene 
(where R 21 represents hydrogen, (1-4C)alkyl or benzyl), CONR 21 (1-2C)alkylene, in any of which the alkylene 

20 group may optionally be substituted by (2-4C)alkenyl; (2-4C)alkynyl; (1-4C)aIkoxy; carboxy; (1-4C)alkoxycarbonyl; 
phenyl(1-4C)alkoxycarbonyl; phenyl(1-2C)alkylNHCO; carboxy (l-2C)alkyl; phenyl (1-2C)alky I; phenylsulphonyl(1- 
2C)alkyl; pyridyl, phenyl; amino or a group of formula NR 12 XR 6 in which X is S0 2 , CO or C0 2 ; R 12 is hydrogen or 
(1-4C)alkyl and R 6 is (1-6C)alkyl. (6-10C)aryl, (6-10C)aryl(1-4C)alkyl, di(1 -4C)alkylamino(1 -4C)alkyl, ™or- 
pholino(1-4C)alkyl, piperidino(1-4C)alkyl or N-(1-4C)alkylpiperidino(1-4C)alkyl. 

25 A 1 is carboxy or a metabolically labile ester or amide thereof; and 

R 13 is hydrogen, (1 -4C)alkyl, (1 -4C)alkoxy or halogen; and pharmaceutical^ acceptable salts thereof. 

Without wishing to be bound by theory, it is believed that the nitrogen atom in the pyridyl group functions as a 
replacement for the strongly basic guanidine group in arginine. The function of the nitrogen atom which is attached to 
so pyridyl in the group represented by M 2 is believed to be to contribute to the ability of the nitrogen atom in the pyridyl 
group to function as a base. For example a 4-(4-pyridyl)piperazin-1-yl group, the nitrogen atom in the piperazin-1-yl 
group is believed to contribute to the ability of the nitrogen atom in the pyridyl group to function as a base as shown 
below:- 



35 




40 

Examples of values for -NR 3 - when R 3 is hydrogen or (1 -4C)alkyl are NH and methylimino. 

Examples of values for -NR 4 -D-TR 5 - when T is N are 2-oxopiperazin-1,4-diyl, 2,6<lioxopiperazin-1,4-diyl, 1,1- 
dioxo-1,2,5-thiadiazin-2,5-diyl, piperazin-1 ,4-diyl, 2-carboxypiperazin-1 ,4-diyl, 3-carboxypiperazin-1 ,4<iiyl, 2-methoxy- 
45 carbonylpiperazin-1 ,4-diyl, 3-methoxycarbonylpiperazin-1 ,4-diyl, 2-methoxymethylpiperazin-1 ,4-diyl, 3-methoxymethyl- 
piperazin-1,4-diyl and N-2-(N'-methylamino)ethyl(N-methyl)amino. 

Examples of values for -NR 4 -D-TR 5 - when T is CH are pyrrolidin-3,1-diyl, 3-oxo-pyrrolidin-4,1-diyl 2-carboxypyrro- 
lidin-4, 1 -diyl, 2-methoxycarbonylpyrrolidin-4, 1 -diyl, 2-ethoxycarbonylpyrrolidin-4, 1 -diyl, piperidin-3, 1 -diyl, piperidin-4, 1 - 
diyl, piperazin-2,4-diyl and morpholin-2,4-diyl. 
so All example of a group of formula -NR^D-TR 5 - in which R 4 and -D-TR 5 -together form a (5-6C)alkenylene group is 
1 ,2,3,6-tetrahydropyridin-4,1 -diyl. 

Particularly preferred values for M 2 are piperazin-1 ,4-diyl, piperidin-4,1-diyl and 2-oxo-piperazin-1 ,4-diyl. 

Examples of values for X 1 are a bond, methylene, ethylene, propylene, 1-methylethylene, ethenylene, ethynylene, 
methylenephenylene, phenyleneoxy, phenyleneoxymethylene, phenylenecarbonyl, phenyleneCONH, methylenecarbo- 
55 nyl, ethylenecarbonyl, 1- methyl ethylenecarboxy I, ethyl idinecarbonyl, 2-propylidenecarbonyl, benzyl methylenecarbonyl, 
p-hydroxybenzy I methyl enecarbonyl, methylidenepyrrolidin-1 -ylacetyl, methylenecarbonyloxy, methyleneCONH, meth- 
yleneCONHmethyleneCONH, benzylmethyleneCONH, methyleneoxy, ethyleneoxy. propyleneoxy, butyleneoxy, methyl- 
eneoxymethylene, methyleneoxymethylenecarbonyl, methyleneCH(OH), and, when M 2 is -NR 4 -D-TR 5 -, carbonyl, 
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caibonylmethylene, carbonylethylene, CONH. methyleneNHCO, CONHmethylene, and when T is CH- oxy oxymethvl- 
ene.nnethyleneNHCO.c^methylenecarbonylandoxymethylenephenylene. oxymethyl 
Particularly preferred values for X 1 include a bond, methylenecarbonyl, ethylenecarbonyl ethylidinecarbonyl carb- 
onyl, carbonylethylene, methyleneoxy, ethyleneoxy and, when M 2 is -Ntf-D-TR 5 - and T is CH- oxy. 

JL e ^i b,y '^If ° rth ° 10 X2; is to say at 2 or 6 P° sition - Examples of phenylene groups optionally 
subst. uted by ? and are 1 ,4-phenylene. 2-methoxy-1 ,4-phenylene, 3-methoxy-1.4-phenylene, 2.6-dicSrtT^ 

Si"/ t f"^ tyl 'u 4 ' phenylene ' ^arboxymethoxy-l^-phenvlene. 2-methoxycatbonylmethoxy-l.4-phe- 

J^ll , ny|m a,ta ^ 1 ; ** h ^ , «». 3-methyl-1,4-phenylene, 2-methyl-1,4-pheny.ene. 3-methoxycarbo- 

nylmethoxy-1.4-phenylene. 2-allyl-1.4-phenylene, 2-propyl-1 ,4-phenylene, 2-nitro-1.4-phenylene 3- 
Zny^^ 0 " ,4 ' phenylene ' S-^xymethoxy-l ,4,phenylene, and 2-tert-butyloxycarbonylmethyloxy-1 .4- 

Examples of values for V and Z*» are hydrogen, hydroxy, chloro. fluoro and bromo. methyl, ethyl, propyl t-butyl 
fL2mSl m 5?!' allyloxy, nitro, cyano. methoxycafconyl, carboxymethoxy, methoxycarbonylmethoxy. ethoxyi 
carbonylmethoxy and tert-butyloxycarfoonylmethoxy. 

Examples of values for X 2 are a bond, methylene, ethylene, ethenylene, oxymethylene. 2-oxyethylene 3-oxyDroDvl- 
7J^2T£^~^ ^ X ^1T- 5 - ox yP ent y |ene . thiomethyiene. aminomethylene, carboxamidomethylene 2- 
ca*oxam.doethylene. 2-phenylethyl.dene, oxy(methoxycartx>nyl)methylene, 1-(2-ca*oxyethyl)ethylene. 1 -(benzyloxy- 

S^CH K&'Sh S? chTm^h 0 ! f ° h rmul f h CH2CH(NRl2XR6 > such as 1-(butXulphony.amino)eiene 
, 2 w£V 2 2 ? 1 -( m ethylsulphonylamino)ethylene. 1 -(benzylsulphonylamino)ethylene, 1 -(p-tolue- 
nesulphonylam.no)ethylene, 2-(butylsulphonylamino)ethylene, 2-<p-toluenesulphonylamino)ethylene, 3-oxy(1 (butyl- 
sulphonylamino)propylene),2-carboxamido(2-phenyl)ethyleneand2-carooxamidopropylene 

Examples of values for R 13 are hydrogen, methyl, methoxy and chloro. Preferably R 13 is hydrogen 
Two preferred sub-groups of compounds of formula I may be identified. One consists of those compounds of for- 
t,L n presents a bond. In this sub-group. X 2 preferably represents an oxy(2-4C)alkylene or oxy(5 . 

6C)alkylene group, espeaally an oxypropylene group, optionally substituted on the alkylene group as defined herein- 
above. The other cons,sts of those compounds of formula I in which X 2 represents oxymethylene. in this sub-groS £ 
preferably represents methylenecarbonyl. 9 ^' 

Examples of specifically preferred compounds are those of Examples 1. 2. 3. 4. 25, 26, 35, 36, 152. 153, 154 and 
Too nsr©in. 

rp^^T.!^ ° f me,ab ? ically ' abile ester derivatives of a carboxy group are esters formed with alcohols such as (1- 
6C)^kanols, for example methanol, ethanol. propanol and isopropanol; indanol; adamantol; (1-6C)alkanoyloxy 1-, 
4C)alkanols such as p. valoyloxy methyl; glycolamides; (S-methyl-2-oxo-1.3-dioxol-4-yl)methyl alcohol; and (liX 
loxycarbonyl(l-4)alkanols. It will be appreciated that compounds of formula I in which z 1 is hydroxy rnay form iSernal 

a mi™.« a Sh S J? ISS^'* labi,e amide derivatives of a caitooxy group include amides formed from ammonia and 
amines such as (1-4C)alkylam.ne. for example methylamine, di(1-4C)alkyl amines. (1-4C)alkoxy(l-4C)alkylamines 
such as mett,oxyethyl amine, phenyl (1 -2C)alkylamines such as benzylamine; and amino acids such as gSSneTan 
6SI©r tnGrsot. 

It will be appreciated that certain of the compounds of general formula I are in the form of enantiomers It will be 

2? "T^T inC ' U ^ eS any enantiomer which has ,h e Property of inhibiting platelet aggregation and the 
binding of adhesion molecules to GPIIb/llla, whether present in a mixture with the other e^ntiomer (for exampte in I 
racemic mixture), or substantially free of the other enantiomer. *^ 8 

As used in this specification, the terms alkyl. alkylene. alkenylene or alkynylene include branched and unbranched 

2, "™**!\™ her ! ^ eC !!! C ,err "f USed> for 6Xamp,e propyl - feopropyl or Propylene, these indicate whether the 
fZ P r 2 TZ, Z T D,TadK * S - for examp.e2-oxo-piperazin-1,4-diyl. are numbered assuming that formula I is read 
from right to left with the group A 1 being at the right hand side, as depicted in formula I hereinabove 
Hence, for example. 2-oxo-piperazin-1 ,4-diyl signifies the group:- 
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It will be appreciated that in this specification, the order of the two numbers immediately preceding the term "diyl" 
in the name of a diradical signifies the orientation of the diradical in a compound of formula I. Thus the first number sig- 
nifies the position in the diradical closest to the group A 1 . 

5 Particular pharmaceutical^ acceptable salts include, for example, salts with acids affording physiologically accept- 

able anions, such as salts with mineral acids, for example a hydrogen halide (such as hydrogen chloride and hydrogen 
bromide), sulphuric acid or phosphoric acid, and salts with organic acids, for example trif luoroacetic acid. Other phar- 
maceutical ly acceptable salts include, for example salts with inorganic bases such as alkali metal and alkaline earth 
metal salts (for example sodium salts), ammonium salts, and salts with organic amines and quaternary bases forming 

10 physiologically acceptable cations such as salts with methylamine, dimethylamine, trimethylamine, ethylenediamine, 
piperidine, morpholine, pyrrolidine, piperazine, ethanolamine, triethanolamine, N-methylglucamine, tetramethylammo- 
nium hydroxide and benzyltrimethylammonium hydroxide. 

According to another aspect, the invention provides a process for preparing a compound of general formula I, or a 
metabolically labile ester or amide thereof, or a pharmaceutical^ acceptable salt thereof which comprises 

15 

(A) For a compound of formula I in which M 2 is NR 3 or -NR 4 -D-NR 5 -, reacting a compound of formula: 




in which U 1 is a leaving atom or group. 

Examples of values for U 1 include halogen, such as chlorine or bromine, and hydrocarbylsulphonyloxy, such 
40 as methanesulphonyloxy and p-toluenesulphonyloxy. When the group in X 1 to which U 1 is attached is a carbonyl 
group, U 1 may also represent a hydroxy group or a reactive derivative thereof. Examples of reactive derivatives of 
a hydroxyl group include acyloxy groups such as acetyloxy, and groups formed in sjtu by reacting a compound of 
formula III in which U 1 is hydroxy with a peptide coupling reagent. Examples of peptide coupling reagents include 
carbodiimides such as 1 ,3-dicyclohexylcarbodiimide (DCC), preferably in combination with 1 -hydroxybenzotriazole 
45 hydrate (HOBT). 

Examples of acid addition salts include, for example the hydrochlorides. 

The reaction may conveniently be effected at a temperature in the range of from -1 0 "to 1 20 °C, preferably from 
10 to 100 °C. Suitable solvents include, for example, ethers such as tetrahydrofuran, amides such as dimethylfor- 
mamide, nitriles such as acetonitrile, halogenated hydrocarbons such as dichloromethane and alcohols such as 

so ethanol or isopropanol. 

In some circumstances, for example when an acid addition salt of a compound of formula II is used as starting 
material, or when the compound of formula II is relatively unreactive, the reaction may advantageously be per- 
formed in the presence of a base. Examples of suitable bases include tertiary amines, such as triethylamine. and 
alkali metal hydroxides, carbonates and bicarbonates, such as sodium or potassium hydroxide, carbonate or bicar- 

55 bonate. When the compound of formula II is relatively unreactive a strong base such as an alkali metal hydride, for 
example potassium hydride, may conveniently be used. 

(B) For a compound of formula I in which A 1 is carboxy, decomposing an ester of formula: 
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coo A 

IV 



in which R 20 is a carboxyl protecting group. 

R 20 may be any conventional carboxyl protecting group that may be removed without interfering with other 
parts of the molecule. Examples of carboxyl protecting groups include (1-6C) alkyl groups (such as methyl, ethyl 
propyl or t-butyl), phenyl and benzyl, the phenyl moiety in any of which may optionally bear 1 or 2 of halogeno (1- 
4C)alkyl, (1 -4C)alkoxy or nitro. ' 

The decomposition may be carried out using any one or more of the conventional reagents and conditions 
known in the art for converting carboxylic esters into carboxylic acids. Thus, for example, the decomposition may 
conveniently be performed by base catalysed hydrolysis, for example by using an alkali metal hydroxide such as 
hthium, potassium or sodium hydroxide, or a tertiary amine such as triethylamine in the presence of water The 
base catalysed hydrolysis may conveniently be performed in the presence of a solvent such as an alcohol for 
example methanol or ethanol. or an ether such as tetrahydrofuran or dioxan. Alternatively the decomposition may 
be carried out by acid catalysed hydrolysis, for example using aqueous acetic acid or trifluoroacetic acid The tem- 
perature is conveniently in the range of from -1 0 to 1 00°C. for example from 1 0 to 50°C. When the alcohol residue 
is t-butyl, this may also conveniently be removed by heating, for example at a temperature in the range of from 80 
to 150°C. alone or in the presence of a suitable diluent such as diphenylether or diphenylsulphone. A benzyl group 
may conveniently be removed by catalytic hydrogenation. for example by hydrogenation in the presence of palla- 
dium on caroon at a temperature in the range of from -10 to 100°C in the presence of a solvent such as an alcohol 
for example methanol or ethanol. 
(C) Reacting a compound of formula: 




VII 



in which U 3 is a leaving atom or group, with a compound of formula: 



la. 



VIII 



or an acid addition salt thereof. 

Examples of values for U 3 include halogen, such as chlorine or bromine, and cyano. 
Examples of acid addition salts include, for example the hydrochlorides. 

The reaction may conveniently be effected at a temperature in the range of from -10 to 120 °C preferably from 
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10 to 100 °C. Suitable solvents Include, for example, ethers such as tetrahydrofuran and dioxan, amides such as 
dimethylformamide, nrtriles such as acetonitrile, halogenated hydrocarbons such as dichloromethane, alcohols 
such as ethanol and water. 

In some circumstances, for example when an acid addition salt of a compound of formula VIII is used as start- 
ing material, the reaction may advantageously be performed in the presence of a base. Examples of suitable bases 
include tertiary amines, such as triethylamine. and alkali metal hydroxides, carbonates and bicarbonates, such as 
sodium or potassium hydroxide, carbonate or bicarbonate. 

(D) For a compound of formula I in which X 1 comprises a CONH group, reacting the appropriate carboxylic acid of 
formula: 




IX 



in which X 1a is a residue of a carboxylic acid group, or a reactive derivative thereof, with the appropriate amine of 
formula: 




X 



in which X 1b is a residue of an amine group. 

Examples of values for X 1a are (1-2C)alkyleneCOOH, benzyl(1-2C)alkyleneCOOH and COOH. Examples of 
values for X 1b are H 2 N and H 2 N(1-3C)alky1ene. 

Examples of reactive derivatives of the compounds of formula IX include acyl halides such as the chlorides and 
bromides and groups formed in situ by reacting a residue of a carboxylic acid with a peptide coupling reagent, such 
as a carbodimide, for example 1 ,3-dicyclohexylcarbodiimide, preferably in combination with 1 -hydroxybenzotriazole 
hydrate (HOBT). 

The reaction is conveniently performed at a temperature in the range of from 0 to 100°C. Suitable solvents 
include halogenated hydrocarbons such as dichloromethane, amides such as dimethylformamide and tertiary 
amines such as triethylamine. 

(E) For a compound of formula I in which X 1 is (2-4C)alkeny!ene, reacting a compound of formula: . 




a 



in which X ic is an appropriate aldehyde-containing group with the appropriate Wittig reagent of formula: 
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XII 



in which X 1d is a triarylphosphonylalkylene group such as triphenylphisphonyl methylene. 

The reaction is conveniently performed at a temperature in the range of from -20 to 50°C, preferably from 0 to 
25°C. Convenient solvents include ethers such as tetrahydrofuran, sulphoxides such as dimethylsulphoxide and 
aromatic hydrocarbons such as toluene. 

(F) For a compound of formula I in which X 1 comprises an oxy (ether) link, reacting the appropriate compound of 
formula: 




XIII 




in which one of X io and X if is a residue of an alcohol group, and the other is a residue of an alcohol group or a 
group containing a leaving atom or group. 

When X io and X 1f both represent residues of alcohol groups, the reaction may conveniently be effected in the 
presence of a dehydrating agent such as diethyl azodicarboxylate-triphenylphosphine. Suitable solvents for the 
reaction include ethers such as tetrahydrofuran and amides such as dimethylformamide. The reaction is conven- 
iently effected at a temperature in the range of from 0 to 50°C. 

(G) For a compound of formula I in which X 2 is CH 2 CH(NHXR 6 ) reacting a compound of formula: 




XV 



in which X 2a is CH 2 CH(NH 2 ), or an acid addition salt thereof, with a compound of formula 
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R 6 .X.U 4 XVI 

in which U 4 is a leaving atom or group. 

Examples of values for U 4 include halogen, such as chlorine or bromine. Examples of acid addition salt include 

5 for example, the hydrochloride. The reaction may conveniently be effected at a temperature in the range of from - 

10 to 120°C preferably from 10 to 100°C. Suitable solvents include for example ethers such as tetrahydrofuran, 
amides such as dimethylformamide, nitriles such as acetonitrile, halogenated hydrocarbon such as dichlorometh- 
ane and alcohols such as ethanol. The reaction is conveniently performed in the presence of a base, for example 
a tertiary amine such as triethylamine. 

10 , (H) For a compound of formula I in which X 2 represents oxyalkylene or oxyalkenylene, reacting a compound of for- 
mula 



15 



20 



25 



35 



40 



45 



'■ \ ~ / *\ yt XVIII 



with the appropriate compound of formula 

X 2d -A 1 XIX 



in which X 2c is a hydroxy group, or a reactive derivative thereof (such as a halide), and X 2d is a hydroxyalkylene or 
hydroxyalkenylene group, or a reactive derivative thereof (such as a halide, for example a bromide). 

The reaction is conveniently performed in the presence of a strong base, such as an alkali metal hydride, for 
' example, sodium hydride. Suitable solvents include amides, such as dimethylformamide. The reaction is conven- 
30 iently performed at a temperature in the range of from 0 to 100 °C. 

(I) For a compound of formula I in which X 2 represents CONHalkylene, reacting a compound of formula 



u 

X 



V xx 



with the appropriate compound of formula 

X 2f -A 1 XXI 



in which X 2e represents a carboxyl group or a reactive derivative thereof (such as an acyl halide, for example an 
acyl chloride, or anhydride) and X 2f represents an aminoalkylene group, or an acid addition salt thereof (such as a 
hydrochloride). 

so Suitable solvents include halogenated hydrocarbons such as dichloromethane, amides such as dimethylforma- 

mide and tertiary amines, such as triethylamine. The reaction is conveniently performed at a temperature in the 
range of from 0 to 1 00 °C. 

(J) For a compound of formula I in which X 1 represents CONH or CONHalkylene, reacting a compound of formula 
II with a compound of formula 

55 
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004 



XXII 



in which X 1g is a bond or an alkylene group. 

The reaction is conveniently performed at a temperature in the range of from 0 to 100 °C. Suitable solvents 
include halogenated hydrocarbons, such as dichloromethane. 

(K) For a compound of formula I in which X 1 is (1 -2C)aikylenecarbonyloxy, reacting a compound of formula 



XXVI 



in which X 1k represents (1 -2C)alkylenecarboxy or a reactive derivative thereof, with a compound of formula 



XXVII 




The reaction is conveniently performed at a temperature in the range of from 0 to 100°C. Suitable solvents 
include halogenated hydrocarbons such as dichloromethane. 

(L) For a compound of formula I in which X 1 represents (1 -3C)alkylenecarbonyl, reacting a compound of formula 



it 



XXVIII 



in which X 11 represents a (1-3C)alkylenecarboxyl group, or a reactive derivative thereof, with a compound of for- 
mula VI in the presence of a Lewis acid. 

Example of suitable Lewis acids include aluminium trichloride. Examples of reactive derivatives of compounds 
of formula XXVIII include the halides, such as the chlorides. 

The reaction is conveniently performed at a temperature in the range of from -10 to 50°C. Suitable solvents 
include halogenated hydrocarbons, such as dichloromethane. 

(M) For a compound of formula I in which X 2 represents NR 21 CO(1-2C)alkylene, reacting a compound of formula 
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5 




with a compound of formula 



15 X -A XXX 

in which X 2h represents a carboxy(1-2C)alkyl group, or a reactive derivative thereof. 

20 Examples of reactive derivatives of compounds of formula XXX include halides, such as chlorides, and anhydrides. 
The reaction is conveniently performed at a temperature in the range of from 0 to 1 00°C. Suitable solvents include 
amides such as dimethylformamide. 

Certain compounds of formula I may be converted into other compounds of formula I using conventional methods. 
For example, a compound of formula I in which X 1 is a (2-4C)alkylene group may be prepared by hydrogenating a cor- 
25 responding compound of formula I in which X 1 represents a (2-4C)alkenylene group. The hydrogehation may be 
effected, for example, in the presence of palladium on charcoal and in a suitable solvent such as an alcohol, for example 
ethanol. A compound of formula I in which X 1 is (1-3C)alkyleneCH(OH) may be prepared by reducing a corresponding 
compound of formula I in which X 1 is (1-3C)alkylenecarbonyl. The reduction may be effected, for example, using an 
' alkali metal borohydride such as sodium boro hydride. 
30 The intermediates used in the aforementioned processes are known or may be prepared by methods analogous to 
those known for the preparation of known compounds. 

Thus, the compounds of formula IV may be prepared by methods analogous to processes (A) and (C) to (G) herein, 
but starting from the appropriately protected starting materials. It will be appreciated that some compounds of formula 
IV are compounds according to the invention. 
35 The compounds of formula II in which M 2 is a 2-oxopiperazin-1 ,4-diyl group may be prepared by reacting piperazi- 
none with a compound of formula VII. 

The compounds of formula XV may be prepared by deprotecting a corresponding compound of formula: 



40 



45 




XVII 



wherein X 2b is CH 2 CH(NHR 11 ) and R 11 is an amine protecting group. 
so Examples of amine protecting groups include oxycarbonyl groups such as benzyloxycarbonyl. A benzyloxycarbonyl 
group may conveniently be removed, for example, by hydrogenation in the presence of a palladium carbonyl such as 
palladium on charcoal. 

The compounds of formula XVII may be prepared by a method analogous to the preparation of a compound of for- 
mula I, but starting from the appropriate starting material. For example, rf a compound of formula XVII in which X 1 is 
55 methyleneoxy is desired, this may be prepared by a method analogous to process (F) herein, starting with a compound 
of formula XIII and the appropriate N-protected derivative of tyrosine. 

The compounds of formula XVIII may be prepared by reacting a compound of formula VII with a compound of for- 
mula 



11 



EP 0 825 184 A1 



5 




XXIII 



10 

in which X 2 9 is a hydroxy group or a protected derivative thereof (for example a methoxy group), followed if necessary 
by the removal of any protecting group, (for example by treatment with hydrobromic acid) and, if desired, conversion of 
the hydroxy group into a reactive derivative thereof by a known method. 

Many of the intermediates, for example compounds of formulae XV, XVII and XVIII, and the compounds of formula 
is II and VIII in which M 2 is 2-oxopiperazin-1 ,4-diyl are novel and form further aspects of this invention. 

The compounds of formula I may be converted into pharmaceutical^ acceptable salts and/or metabolically labile 
esters or amides thereof by methods well known in the art. For example, a pharmaceutical^ acceptable salt may be 
formed by reacting a compound of formula I with an acid capable of affording a physiologically acceptable anion, or a 
base capable of affording a physiologically acceptable cation. A pharmaceutical^ acceptable metabolically labile ester, 
20 or amide may be formed respectively by esterifying a compound of formula I using a conventional technique, or reacting 
an acid, or a reactive derivative thereof with the appropriate amine. 

The ability of the compounds of formula I to inhibit platelet aggregation may be demonstrated using a standard test 
(a) based on that described by Born (Nature. 1962, 194, 927-929) and involving: 

25 (') aggregating human, citrated, platelet-rich plasma by addition of adenosine diphosphate so as to generate a 
dose-response curve; 

(ii) generating a dose-response curve for ADP stimulated platelet aggregation in the presence of increasing 
amounts of a test compound (generally in the range 10" 5 M to 10" 10 M); and 

(iii) calculating a pA 2 value indicating potency of platelet aggregation inhibition for the test compound, averaged 
30 over several concentrations, from the calculated 50% response value for ADP aggregation in the presence and 

absence of the test compound. 

Test (a) may be modified so as to assess the effects of a test compound ex vivo on the aggregation of human blood 
platelets after administration of the test compound to a laboratory animal, such as a rat, rabbit, guinea pig, mouse or 
35 dog. For example, groups of four male, fasted Alderley Park Wistar rats are orally dosed with a test compound or appro- 
priate vehicle, and at suitable time intervals (1,3,5 and 8 hours after dosing) animals are anaesthetised with fluothane 
and bled by heart puncture. Blood is collected into 3.2% citrate (1 part to 9 parts whole blood) and platelet poor plasma 
(ppp) prepared by centrifugation (4500 x g for 10 min). 

Human blood is collected into 3.2% trisodium citrate (1 part to 9 parts whole blood) and centrifugated (200 x g for 
40 1 5 min) to produce platelet rich plasma (prp). 

Equal volumes (125jxl) of rat ppp and human prp are mixed together, ADP added, and the whole incubated (37°C) 
and stirred (900 rpm) in a BioData platelet aggregometer. Aggregation is induced with ADP and agonist EC 50 values 
calculated for human prp/rat ppp mixtures from animals dosed with test compound or vehicle. A mean concentration 
ratio (concentration of ADP required to cause a 50% aggregation response in human prp/rat ppp mixtures from animals 
45 dosed with antagonist, divided by the concentration of ADP to cause 50% aggregation in human prp/rat ppp mixtures 
from animals dosed with vehicle) is calculated at each time point. 

The ability of the compounds of formula I to inhibit binding of fibrinogen to GPIIb-llla may be demonstrated using 
the following standard test (b) involving; 

so (i) Preparation of human platelet lysates. 

Platelet rich plasma (PRP) is harvested by centrifugation (1000 rpm, 15 mins) of whole blood anticoagulated with 
acid citrate dextrose (trisodium citrate 85mM, citric acid 70mM, d-glucose 1 10mM) 1 part to 6 parts blood. Prosta- 
cyclin (PGI 2 , 1|liM) is added to the PRP before centrifugation (2400rpm, 15mins) and the resulting pellet is resus- 
pended in modified Tyrodes' solution (NaCI 130mM, KCI 26mM, NaHC0 3 12mM, NaH 2 P0 4 0.5mM, MgCI 2 1mM, 

55 CaCI 2 20mM, Glucose 12mM, HEPES 5mM) containing bovine serum albumin 3.5g/L, PGI2 1jiM and hirudin 
0.5U/ml. The platelet suspension is centrifuged (2400rpm, 15mins) and the resultant pellet resuspended in 500^1 
of lysis buffer (octyl glucoside 50mM, HEPES 10mM, NaCI 150mM, CaCI 2 1mM, MgCI 2 1mM, PMSF 1mM, NEM 
10mM, leupeptin 0.1mM), agitated at 4°C for 15 minutes then centrifuged at 24000rpm, 15 mins. The supernatant 
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is stored at 4°C and the pellet re-suspended in SOO^il of lysis buffer. The centrifugation process is repeated a further 
3 times, the pooled supernatants being stored at -70°C. 

(ii) Receptor purification. 

Glycoprotein llb/llla is isolated from human platelet lysates using a 2ml peptide (KYGRGDS) coupled CNBr acti- 
vated Sepharose affinity column. A 1 .5ml volume of platelet lysate is placed on the column and allowed to stand 
overnight at 4°C. Buffer (30mls. octyl glucoside 25mM, HEPES 10mM, NaCI 150mM, CaC12 1mM, MgCI2 1mM, 
PMSF 1mM, NEM 10mM, leupeptin 0.1 mM) is passed through the column and 2ml fractions are collected through- 
out. GPIIb/llla is eluted with 12mls of buffer containing HHLGGAKQAGDV (2mg/ml, pH 7.5), the column is washed 
using 4mls buffer and the remaining GPIIb/llla eluted using 12mls buffer containing GRGDSPG (1mg/ml pH 7.5). 
The column is finally washed using 20mls of buffer and can be used for up to three such preparations. Fractions 
containing GPIIb/llla are identified using gel electrophoresis and immunoblotting, pooled and stored at -70°C. 

(iii) GPIIb/llla ELISA 

96 well microtitre plates are coated with 100^1 purified human platelet fibrinogen receptor (GPIIb/llla) diluted in 
coating buffer (Tris-HCI 20mM, NaCI 1 50mM, CaCI 2 1 mM, pH 7.4) and left overnight at 4°C. The plates are washed 
using washing buffer (Tris-HCI 50mM, NaCI 100mM, CaCI 2 2mM, pH 7.4) and non-specific binding blocked by the 
addition of 200*11 2% BSA (2 hours, 30°C). The plates are washed prior to incubation (2 hours, 30°C) with 100|il 
biotinylated fibrinogen (10nm) containing either vehicle or test compound. The plates are washed, incubated with 
streptavidin (S^ig/ml, 1 hour, ambient temperature), then washed again before the addition of 100jjlI biotinylated 
horse radish peroxidase (O.ljig/ml, 1 hour, ambient temperature). The plates are then washed and equal volumes 
of peroxidase substrate (3, 5, tetramethyl benzidine 0.4g/l) and H 2 0 2 (0.02%) are mixed together immediately 
before addition of 150(xJ to each well. Colour is allowed to develop for 10-15 mins before optical densities are read 
at 650nM. 

Abbre vi a ti o ns 

PMSF Phenylmethylsulphonylfluoride 

HEPES (N-t2-Hydroxyethyl]piperazine-N-[2-ethanesulphonic acid] 
NEM N-ethyl maleimide 

The concentration of compound required to cause 50% inhibition of biotinylated fibrinogen binding is calculated and 
expressed as a pICso (-log(IC5o)). 

In general, test compounds showing activity in this test show a PIC50 of greater than about 4.0. 

The effects of each of the compounds of formula I exemplified herein in the above tests are given in the table beiow. 
Where a range of values is given, the compound has been tested more than once. A dash (-) signifies that a compound 
has not been tested. 
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40 In general, it has been found that compounds of formula I in which A 1 is carboxy show a higher level of activity in 
test (a), and test (b) than those in which A 1 is an ester group. However, the compounds in which A 1 is an ester group 
have often been found to show a higher level of activity than those where A 1 is carboxy in test (a) when the test is mod- 
ified to assess the activity of test compounds on oral administration 

For example, the compound described in Example 1 hereinafter has been found to give a pA 2 of 6.5-6.8 in test (a) 

45 and a plC 50 of 5.8 -6.4 in test (b), whereas the compound of Example 2 has been found to give a pA 2 of 7.1-7.3 in test 
(a) and a plC 50 of 7.6 in test (b). However, the compound of Example 1 has been found to be active for up to 12 hours 
when dosed orally to dogs at 5mg/kg. Without wishing to be bound by theory it is accordingly believed that the com- 
pounds of formula I in which A 1 represents an ester group function as a pro-drugs for compounds of formula I in which 
A 1 is a carboxyl group. 

so As stated previously, the compounds of formula I may be used in the therapy or prevention of diseases in which cell 
adhesion (especially platelet aggregation) is involved, for example venous or arterial thrombosis (e.g. pulmonary embo- 
lism, stroke and thrombotic events accompanying unstable angina and transient ischaemic attack), myocardial infarc- 
tion, atherosclerosis, thromboembolism and reocclusion during and after thrombolytic therapy. The compounds may 
also be useful for the prevention of reocclusion and restenosis following percutaneous transluminal coronary angi- 

55 oplasty (PTCA) and coronary artery bypass graft. It will also be appreciated that the compounds may be useful in the 
treatment of other diseases mediated by binding of adhesion molecules to GPIIb/llla. for example cancer. 

According to another aspect, therefore, the invention provides a method of inhibiting platelet aggregation in a 
warm-blooded mammal requiring such treatment, which comprises administering an effective amount of a compound 
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of formula I, or a metabolicalty labile ester or amide thereof, or a pharmaceutically acceptable salt. 

According to yet another aspect, the invention provides a method of inhibiting binding of fibrinogen to GPIIb/llla in 
a warm-blooded animal requiring such treatment, which comprises administering an effective amount of a compound 
of formula I, or a metabolically labile ester or amide thereof, a pharmaceutically acceptable salt thereof. 
5 According to a further aspect, the invention provides the use of a compound of formula I, or a metabolically labile 

ester or amide thereof or a pharmaceutically acceptable salt thereof for the manufacture of a medicament for the pre- 
vention or treatment of a disease involving platelet aggregation. 

According to yet another aspect, the invention provides the use of a compound of formula I or a metabolically labile 
ester or amide thereof or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for the pre- 
10 vention or treatment of a disease involving binding of fbrinogen to GPIIb/llla. 

In general, a compound of formula I will be administered for this purpose by an oral, rectal, topical, intravenous, 
subcutaneous, intramuscular or inhalation route, so that a dose in the range of from 0.01 to 50 mg/kg body weight will 
be given, depending upon the route of administration, the age and sex of the patient, and the severity of the condition 
to be treated. 

15 The compounds of formula I will generally be used in the form of a pharmaceutical composition comprising a com- 
pound of formula I or a pharmaceutically acceptable salt thereof as defined hereinabove , together with a pharmaceu- 
tically acceptable diluent or carrier. Such a composition is provided as a further feature of the invention and may be in 
a variety of dosage forms. For example, it may be in the form of tablets, capsules, solutions or suspensions for oral 
administration; in the form of cream or ointments or a transdermal (skin) patch for topical administration; in the form of 

20 a suppository for rectal administration; in the form of a sterile solution or suspension for administration by intravenous 
or intramuscular injection; in the form of an aerosol or a nebuliser solution or suspension, for administration by inhala- 
tion; and in the form of a powder, together with pharmaceutically acceptable inert solid diluents such as lactose, for 
administration by insufflation. Depending upon the route of administration, the composition may comprise, for example, 
for 0.1 to 99.9% by weight of a compound of formula I. 

25 The pharmaceutical compositions may be obtained by conventional procedures using pharmaceutically acceptable 
diluents and carriers well known in the art. Tablets and capsules for oral administration may conveniently be formed with 
an enteric coating, for example comprising cellulose acetate phthalate, to minimise contact of the active ingredient of 
formula I with stomach acids. 

The compounds according to the invention may be co-adminstrated or co-formulated with one or more agents 

30 known to be of value in diseases or conditions intended to be treated; for example a known platelet aggregation inhibitor 
(e.g. aspirin, a thromboxane antagonist or a thromboxane synthase inhibitor), hypolipidemic agent, anti -hypertensive 
agent, thrombolytic agent (such as streptokinase, urokinase, prourokinase, tissue plasminogen activator and deriva- 
tives thereof), beta-adrenergic blocker or a vasodilator may usefully also be present in a pharmaceutical composition of 
the invention for use in treating a heart or vascular disease or condition. 

35 In addition to their use in therapeutic medicine, the compounds of formula I are also useful as pharmacological 
tools in the development and standardisation of test systems for the evaluation of the effects of adhesion molecules in 
laboratory animals such as cats, dogs, rabbits, monkeys, rats and mice, as part of the search for new therapeutic 
agents. The compounds of formula I may also be used because of their platelet aggregation inhibitory properties in 
helping to store blood and to maintain the viability of blood and blood vessels in warm-blooded animals (or parts 

40 thereof) under-going artificial extracorporeal circulation, for example during limb or organ transplants. When used for 
this purpose a compound of formula I, or a physiologically acceptable salt thereof, will generally be administered so that 
a steady state concentration in the range, for example, 0.1 to 10 mg. per litre is achieved in the blood. 

The invention will now be illustrated by the following non-limiting Examples in which unless otherwise stated:- 

45 (i) concentrations and evaporations were carried out by rotary evaporation in vacuo ; 

(ii) operations were carried out at ambient temperature, that is in the range 18-26°C; 

(iii) column chromatography was carried out on silica (Merck Art. 9385) available from E Merck and Co., Darmstadt, 
Germany; and on neutral alumina (ICN Alumina N, Akt III or IV) available from ICN Biomedicals GmbH, D-3440 
Eschwege, Germany; 

so (iv) yields are given for illustration only and are not necessarily the maximum attainable by diligent process devel- 
opment; 

(v) proton NMR spectra were normally determined at 200 MHz or 250 MHz in dimethylsulphoxide-dg using tetram- 
ethylsilane (TMS) as an internal standard, and are expressed as chemical shifts (delta values) in parts per million 
relative to TMS using conventional abbreviations for designation of major peaks: s, singlet; m, multiplet; t, triplet; br, 

55 broad; d.doublet; and 

(vi) ether refers to diethyl ether, THF to tetrahydrofuran, DMF to N,N-dimethylformamide, DMSO to dimethyl sul- 
phoxide, TFA to trrf luoroacetic acid; HOBT to 1 -hydroxybenzotriazole; and NBA to m-nitrobenzylalcohol. 

(vii) Drying with PS paper refers to the use of Whatmans PS phase separating paper. 
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EXAMPLE 1: Met hyl 4>r2-r4-(4- p v rtd vnp iDerazgn-1-vnacetvnphenoyy acetatft 

A solution of methyl 4-bromoacetylphenoxyacetate (4.3g) in acetonitrile (50ml) was added dropwise over 40 min- 
utes to a stirred solution of 1 -(4-pyridyl)piperazine (4.9g) in acetonitrile (100ml). Stirring was continued for a further 1 5 
hours, then the solution was filtered and the filtrate evaporated in vacuo . The solid residue was triturated with water 
(50ml), then dried and suspended in methylene chloride (50ml). The suspension was then filtered and the filtrate con- 
centrated to a small volume. Purification by flash chromatography on neutral alumina eluting first with dichloromethane 
then 0.5% v/v methanol/dichloromethane and finally 1% v/v methanol/dichloromethane gave the title compound 1 93a' 
as a solid: m.p. 150 - 152°C; NMR(d 6 DMSO) 6 8.14(2H,d), 7.98(2H,d), 7.03(2H,d), 6.78(2H,d), 4.90(2H s) 3 83(2H s) 

L 7 o ( l H, ^ 3 ,:? 4(4H ' bt) ' 265 < 4H ' bt >: 370 < M+H ) + ; calculated for QaoH^Nrf* C, 65.0; H, 6.3; N, 11 1 A found: C 
65.2; H, 6.4; N, 1 1 .3%. • 

EXAMPLE 2: 4.r2-r4-(4-Pvridvnpipera z in-1-vnacetvll P henoxvaceiic acjd 

A stirred solution of the product of Example 1 (550mg) in methanol (10ml) was treated with a M sodium hydroxide 
solution (1 .65ml) and stirring continued for a further 2 hours. The mixture was diluted with water (1 0ml) and the resulting 
solution concentrated in vacuo . Water (20ml) was added and then a M hydrochloric acid solution (1 .65ml) On cooling 
to 4°C. a solid precipitated. This mixture was concentrated in vacuo , the solid collected and washed with ice-water then 
dried to give the title compound, 320mg, as a solid: m.p. 294-296-C; NMR (d 6 DMSO+TFA) 6 8 34(2H d) 7 95i2H d) 
7 r 2 tfo JnT^o S ^"*). 4.82(2H.s), 4.06(4H.bs). 3.52(4H.bs); m/e 356(M + H)* ; calculated for q 9 H* N,^ 
C, 64.2; H, 6.0; N, 11.8. found: C, 64.1 ; H, 6.1; N, 1 1.6%. 

EXAMPLE 3: Dimethyl 2,2-.f4-f2.r4.f4-PYri dYl)Pipe ra z i n -1-v na cetvn P henvl ft ne.1.2.dl 0 » Y 1rii a r B t a t f 

A solution of dimethyl 2.2-[4-bromoacetyl]phenylene-1 .2-dioxy)diacetate (3.0g) in acetonitrile (15ml) was added 
dropw.se over 30 minutes to a stirred solution of 1-(4-pyridyl)piperazine (2.6g) in acetonitrile (75ml) and the mixture 
stirred overnight. The mixture was then filtered and the filtrate evaporated to give an oil. Purification by flash chroma- 
tography on silica eluting first with 2.5% v/v methanol/dichloromethane then 5% v/v methanol/dichloromethane gave a 
solid. Trituration with ether gave the title compound, 0.95g, as a solid: m.p. 81 - 83"C; NMR (d 6 DMSO) 6 8 14(2H dl 
7 f 1 ^}- ? i Z (1H,d) ' 7 03 ( 1H ' d >' 6-80(2H.d), 4.94(2H,s), 4.88(2H.s). 3.81 (2H.S), 3.69(6H,S). 3.29(4H,t), 2.60(4H fi- 
nite 458 (M+H) + ; calculated for C 2 3H 27 0 7 N 3 . 0.25H 2 O: C. 59.8; H. 6.0; N, 9.1. found C. 59.7; H 6 2- N 8 8% 

The starting material was prepared as follows :- 

(i) Methyl bromoacetate (19.1ml) was added dropwise to a stirred mixture of 3,4-dihydroxyacetophenone (12 6g) 
and anhydrous potassium carbonate (27.5g) in acetone (250ml). Stirring was continued for 16 hours when the mix- 
ture was filtered and the solvent removed in vacuo. The residue after trituration with ether gave dimethyl 2 2 -([4- 
acetyl]phenylene-1 ,2-dioxy)diacetate, 13. 1g, as an off-white solid: m.p. 101-102°C; NMR (d 6 DMSO) 6 7 60(1 H dd) 
7.4l(lH.d). 7.02(1H.d). 4.94(2H,s), 4.89(2H,s). 3.71(6H.s), 2.50(3H,s); m/e 297(M + Hr ; calculated for C/.H* Or 
C, 56.8: H, 5.4. found: C, 56.4; H. 5.5%. 14 16 7 " 

(ii) A solution of bromine (2.27ml) in chloroform (10ml) was added dropwise over 15 minutes to a stirred solution of 
the product of step (i) (12.9g) in chloroform (40ml) at 30°C. The mixture was then stirred for 2 hours at ambient tem- 
perature when the solvent was removed invaggo. The resulting waxy solid, on trituration with ethanol, gave dime- 
thyl 

2,2'-([4-bromoacetyl]phenylene-1,2-dioxy)diacetate, 11. 5g, as a cream solid: m.p. 76-78°C- NMR(d 6 DMSO) 6 
7.66(1 H.dd). 7.47(1 H,d). 7.06(1 H,d), 4.96(2H,s). 4.90(2H,s), 4.62(2H,s), 3.71 (6H.s), m/e 375/377 (M + H) + . 1 Br 
pattern. 

EXAMPLE 4: 2,2 -r4-f2-f4-f4-pvridvnpiperazin.1-vl1ar ;e t v n P henvlan < ».i ,2-dioxvldlacetic arid 

A stirred solution of the product of Example 3 (300mg) in methanol (4ml) was treated with a M sodium hydroxide 
solution (1 .31 ml) and the mixture stirred for 1 hour. The mixture was diluted with water (1 0ml) and the resulting solution 
concentrated to about 7ml when a M hydrochloric acid solution (1 .31 ml) was added. On cooling to 4»C the solid formed 
was collected, then washed with ice-water and dried to give the title compound, 120mg, as a white solid- m o 180- 
184-C (dec); NMR(d 6 DMSO) 6 8.16(2H.d), 7.61(2H.t), 6.93(1H.d), 6.87(2H,d), 4.73(2H,s), 4.68(2H s) 3 77(2H s) 

u^ ( e 4H ^ , , 2 - 58(4H - b,); 01/6430 (M+H)+: calculated *° r C^HasOrNa. 0.75H 2 O: C. 56.9; H. 5.5; N. 9.5. found C. 57.i 
H, 5.6, N, 9.3%. 
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EXAMPLE 5: Methyl 4-r2-r4-f4-Dvridvl)Diperazln-1-vnacetYn-2-methoxYphenoxvacetate 

A solution of methyl 4-bromoacetyl 2-methoxyphenoxyacetate (1.27g) in acetonitrile (10ml) was added dropwise 
over 15 minutes to a stirred solution of 1 -(4-pyridyl)piperazine (1 .30g) in acetonitrile (30ml). After stirring overnight the 
5 liquors were decanted from the solid residue, then concentrated in vacuo . Purification by flash chromatography on sil- 
ica, eluting with dichloromethane then 5% v/v methanol/dichloromethane gave a solid. Trituration with ether gave the 
title compound. 420mg: m.p. 110 - 112°C; NMR (d 6 DMSO) 5 8.14(2H,d), 7.65(1 H.dd), 7.55(1 H,d). 6.97(1H,d), 
6.80(2H,d), 4.90(2H,s), 3.87(5H,s), 3.72(3H,s), 3.33(4H,t), 2.62(4H,t); m/e 400(M+H) + ; calculated for C 21 H 25 N 3 05: C, 
63.1; H, 6.3; N, 10.5. found: C, 62.9; H, 6.3; N, 10.4%. 

10 

EXAMPLE 6 : 4>r244-(4-Pyridynpiperazin-1-ynacetYn-2-methoxvphenoxyacetic acid 

In a similar manner to Example 2, but starting from the product of Example 5, the title compound was prepared in 
47% yield: m.p. 218 - 224°C; NMR(d 6 DMSO) 5 8.16(2H,d), 7.65(1H,dd), 7.53(1H,d), 6.92(1H,d), 6.85(2H,d), 
15 4.73(2H,s), 3.86(2H,s), 3.82(3H,s), 3.36(4H,t), 2.63(4H,t); m/e 386(M+H) + ; calculated for C 2 oH 2 3N 3 05. H 2 0: C, 59.5; 
H, 6.2; N, 10.4. found: C, 59.5; H, 5.9; N, 10.1%. 

EXAMPLE 7: Methyl 4-r3-f4-(4-pyridyl)piperazin-1-ynpropanoyllphenoxYacetate 

20 In a similar manner to Example 3, but starting from methyl 4-[3-chloropropanoyl]phenoxyacetate was prepared the 
title compound in 65% yield: m.p 93 - 95°C; NMR (d 6 DMSO) 6 8.14(2H,d), 7.96(2H,d), 7.04(2H,d), 6.81(2H,d), 
4.92(2H.s), 3.71(3H,s), 3.29(4H,t), 3.17(2H,t), 2.72(2H,t), 2.51(4H,t); m/e 384 (M+H) + ; calculated for C 21 H 25 N 3 04 C, 
65.8; H, 6.6; N, 1 1.0. found C, 65.6; H, 6.8; N, 10.8%. 

The necessary starting material was prepared as follows:- 

25 Aluminium chloride (33.35g) was added portionwise to a stirred cooled (<0°C) solution of methyl phenoxyacetate 
(14.46ml) and 3-chloropropionyl chloride (9.55ml) in dichloromethane (500ml). After the addition the ice-bath was 
removed and the mixture stirred for 1 hour when it was poured into ice-water (500ml). The organic phase was separated 
and the aqueous portion extracted two times with dichloromethane. The combined dichloromethane extracts were 
washed with water, then brine and dried (MgS0 4 ). The residue, after removal of the solvent in vacuo and trituration with 

30 ether gave methyl 4-[3-chloropropanoyl]phenoxyacetate, 22.3g, as a solid: m.p. 89 - 90°C; NMR (d 6 DMSO) 6 
7.95(2H,d), 7.05(2H,d), 4.92(2H,s), 3.91 (2H,t), 3.71 (3H,s), 3.49(2H,t); m/e 257(M+H) + ; calculated for C 12 H 13 CI0 4 : C, 
56.1; H, 5.0. found: C, 55.8; H, 5.1%. 

EXAMPLE 8: 4-[3-f4-(4-Pyridynp»perazin-1-ynpropanovnDhenoxvacetic acid 

35 

In a similar manner to Example 2, but starting from the product of Example 7, the title compound was prepared in 
60% yield: m.p. 238 - 239°C; NMR (d 6 DMSO + d 4 acetic acid) 6 8.21 (2H,d), 7.97(2H,d), 7.15(2H,d), 7.02(2H,d), 
4.77(2H,s), 3.64(4H,t), 3.21 (2H,t), 2.82(2H,t), 2.62(4H,t); m/e 370(M+H) + ; calculated for C 2 oH23N 3 0 4 : C, 65.0; H, 6.3; 
N, 11.4. found C, 64.6; H, 6.4; N, 11.1%. 

40 

EXAMPLE 9: Methyl 4-r2-r4-(4-pyridvl)piperazin-1-vnacetvnphenylthioacetate 

In a similar manner to Example 3. but starting from methyl 4-bromoacetylphenylthioacetate, the title compound was 
prepared in 27% yield: m.p. 109-1 10°C; NMR (d 6 DMSO) 6 8.15(2H,d), 7.93(2H,d), 7.40(2H,d), 6.80(2H,d), 4.07(2H,s). 
45 3.86(2H,s), 3.66(3H,s), 3.30(4H,t), 2.61 (4H,t); m/e 386 (M+H) + ; calculated for C 20 H 23 N 3 O 3 S. 0.25 H 2 0: C, 61 .4; H, 6.0; 
H, 10.7. found C, 61 .8; H, 6.0; H, 10.6%. 

The necessary starting material was prepared as follows:- 

Aluminium chloride (18.03g) was added portionwise to a stirred cooled (<5°C) solution of methyl phenylthioacetate 
(9.84g) and bromoacetyl chloride (4.46ml) in dichloromethane (250ml) keeping the temperature below 5°C. The mixture 
so was then stirred for one hour at ambient temperature then poured onto ice. After a filtration, the organic phase was sep- 
arated and the aqueous portion extracted two times with dichloromethane. The combined dichloromethane extracts 
were washed with brine, dried (MgS0 4 ), filtered and evaporated to give 4-bromoacetyl phenylthioacetate; 1 1 .52g, as a 
solid: m.p. 48 - 50°C; NMR (CDCI 3 ) 5 7.91 (2H,d), 7.40(2H,d), 4.39(2H,s), 3.76(5H,s); m/e 302/304 (M+H) + , 1 Br pattern. 

55 EXAMPLE 10: 4-r2-r4-(4-Pyridvnpiperazin-1-yl1acetvllphenvlthioacetic acid 

In a similar manner to Example 2, but starting from the product of Example 9. the title compound was prepared in 
83% yield: m.p. 240-244°C; NMR(d 6 DMSO) 6 8.16(2H,d), 7.93(2H,d), 7.39(2H,d), 6.66(2H,d), 3.92(2H,s). 3.86(2H.s), 
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3.38(4H,t), 2.64(4H,t); m/e 372(M+H) + ; calculated for C 19 H 21 N 3 0 3 S. 0.25H 2 O: C, 60.6; H, 5.7; N, 11.2. found C. 60.5' 
H, 5.6; N, 10.8%. 

EXAMPLE 11 ; Methyl 3-r2-f4-r4-f4-PVridvnDiDera Z 8n-1.y n a cetvllDhenvn P r QP ion a t e 

A solution of methyl 3-(4-bromoacety!phenyl)propionate (380mg) in acetonltrile (4ml) was added dropwise over 15 
minutes to a stirred solution of 1-(4-pyridyl)piperazine (450mg) in acetonitrile (10ml) and the mixture stirred overnight. 
The mixture was then filtered and the filtrate concentrated in vacuo to give an oil. Purification by flash chromatography 
on silica eluting first with dichloromethane then 5% v/v methanol/dichloromethane gave a solid. Trituration with ether 
gave the title compound, 172mg, as a solid: m.p. 141-143°C; NMR(d 6 DMSO) 6 8.15(2H,d), 7.92(2H.d) 7 37(2Hd) 
6.83(2H,d), 3.89(2H,s), 3.59(3H,s), 3.37(4H,t), 2.93(2H,t), 2.69(2H,t), 2.65(4H,t); m/e 368(M+H) + ; calculated 'for 
C21H25N3O3. 0.25H 2 O: C, 67.8; H, 6.9; N, 11.3. found: C, 67.8; H, 6.9; N,1 1.1%. 

EXAMPLE 12: 3-r2-r4>r4>(4-PvrioVnpiDerazin>1-yl ^cetvl1phenynDropionic acid 

A stirred solution of the product of Example 1 1 (70mg) in methanol (0.5ml) was treated with a M sodium hydroxide 
solution (0.19ml) and stirring continued for 3 hours. The methanol was removed in vacuo and the residue diluted with 
water (1ml), then a M hydrochloric acid solution (0.19ml) added. On cooling to 4°C a solid precipitated which was col- 
lected, washed with ice-water, then dried to give the title compound, 36.5mg: m.p. 245-247°C NMR (d 6 DMSO) 6 
8.05(2H,d), 7.91 (2H,d), 7.36(2H,d), 6.86(2H,d), 3.89(2H,s), 3.34(4H,t), 2.87(2H,t), 2.62(4H,t), 2.58(2H,t); m/e 354 
(M+H) + : calculated for C 2 oH 2 3N 3 03.0.2 H 2 0: C, 67.2; H, 6.6; N, 1 1 .8. found: C, 67.6; H, 6.6; N, 1 1 .4%. 

EXAMPLE 13: Methyl 4-r2>r^(4-Pvridvnpiperazin-1-yl1 acetYl1phenY i ace tatP 

A solution of methyl 4-chloroacetylphenylacetate (260mg) in acetonitrile (4ml) was added dropwise over 15 min- 
utes to a stirred solution of 1 -(4-pyridyl)piperazine (375mg) in acetonitrile (10ml) and the mixture stirred overnight. The 
supernatent was decanted from the solid formed, concentrated in vacuo and purified by flash chromatography on neu- 
tral alumina, eluting with dichloromethane then 0.25% v/v methanol/dichloromethane and finally 0.5% v/v methanol 
dichloromethane. Concentration of the fractions in vacuo gave the title compound, 96mg, as a white crystalline solid* 
m.p. 127 - 129°C; NMR (d 6 DMSO) 6 8.15(2H,d), 7.98(2H,d), 7.41(2H,d), 6.81(2H,d), 3.91(2H,s), 3 78(2H s) 
3.53(3H,s), 3.33(4H,t), 2.64(4H,t); m/e 354(M+H) + ; calculated for C^HgsNaOa: C, 68.0; H, 6.6; N, 1 1.9. found: C 68 2" 
H, 6.6; N, 11.9%. 

EXAMPLE 14: Ethyl 4-r2-r4-f4-pvridvnpiperazin-1-vllacetv»l P henvla Ce t a t e 

Using a method similar to that of Example 13, but starting from ethyl 4-chloroacetylphenylacetate and purification 
by flash chromatography on silica, eluting with dichloromethane then 5% v/v methanol/dichloromethane, the title com- 
pound was prepared in 13% yield as solid: m.p. 122 - 124°C; NMR(d 6 DMSO) 6 8.01(2H,d), 7.29(2Hd) 7 25(2Hd) 
6.67(2H,d), 3.93(2H,q), 3.75(2H,s), 3.60(2H,s). 3.18(4H,t), 2.47(4H,t), 1.03(3H,t); m/e 368 (M+H) + ; calculated for 
C 21 H 25 N 3 0 3 : C, 68.6; H, 6.9: N, 1 1 .4. found: C, 68.2; H, 6.8; N, 1 1 .3%. 

EXAMPLE 15: 4-r2-r4-(4-pvridvi)piperazin-1-vnace t vllPhenvlacetic acid, trifluoroacetate salt 

A stirred solution of the product of Example 13 (142mg) in methanol (1ml) was treated with M sodium hydroxide 
solution (0.46ml) and stirring continued for 2 hours. The methanol was removed in vacuo, the residue diluted with water 
(1ml), then a M hydrochloric acid solution (0.46ml) was added. This solution was transferred to a 1 inch preparative 
reverse phase hplc column (VYDAC R 218TP1022) and eluted with water/acetonitrile/trrfluoroacetic acid in a gradient 
from 98:2:0.1 v/v/v to 75:25:0.1 v/v/v. The pure fractions, on freeze<lrying gave, the title compound 96mg, as a foam- 
NMR (d 6 DMSO) 6 8.34(2H,d). 7.95(2H,d), 7.48(2H,d), 7.25(2H,d), 4.67(2H,b), 3.93(4H,b), 3.72(2H,s), 3.20(4H,b); m/e 
340 (M+H) + ; calculated for C 19 H 21 N 3 0 3 . 2.25 CF 3 COOH: C, 47.4; H, 3.9; N, 7.1. found: C. 47.8; H, 3.8; N, 7.0%. 

EXA MPLE 16: RS Methyl 442-r4-(4-Pvridvnpjperazin-1^ 

A solution of RS methyl 4-(2-methylacetyl)phenoxyacetate (1 .2g) in acetonitrile (1 0ml) was added dropwise over 30 
minutes to a stirred solution of 1 -(4-pyridyl)piperazine (1 .3g) in acetonitrile (30ml) and the mixture stirred overnight. The 
mixture was then filtered and the filtrate evaporated to give an oil. Purification by flash chromatography, eluting first with 
dichloromethane then successively 2.5%, 3%, 4%, 5% and 10% v/v methanol/dichloromethane gave the title com- 
pound, 220mg as a solid: m.p. 81 - 83°C; NMR (d 6 DMSO) 6 8.13(2H,d), 8.06(2H,d), 7.02(2H,d), 6.77(2H,d) 4 92(2H s) 
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4.33(1 H,q), 3.72(3H,s), 3.26(4H,t), 2.63(4H,t), 1.16(3H,d); m/e 384(M+H) + ; calculated for C 21 H 25 N 3 04: C, 65.8; H, 6.6; 
N, 11.0. found C, 65.7; H, 6.8; N, 10.9%. 

EXAMPLE 17: RS 4-r2 -[4-(4-pyridynplperazin-1-yl1-2-methylacetvnphenoxvacetfc acid sodium chloride adduct 
5 di hydrate 

A stirred solution of the product of Example 16, (1 10mg) in methanol (1 ml) was treated with a M sodium hydroxide 
solution (0.32ml) and stirring continued overnight. The methanol was removed in vacuo and the residue diluted with 
water and a M hydrochloric acid solution (0.32ml) added. The solvent was removed in vacuo to give a yellow foam 
w which, on trituration with ether gave the title compound , 1 16mg: NMR (D 6 DMSO) 6 8.1 7 (2H,d), 8.06(2H,d), 7.01 (2H,d), 
6.98(2H,d), 4.76(2H,s), 4.37(1 H,q), 3.47(4H,t), 2.15(4H,t), 1.16(3H,d), m/e 370 (M+H) + ; calculated for 
C 2 oH23N 3 04.NaCI. 2H 2 0: C, 51.8; H.5.8; N, 9.1. found: C.52.0; H, 5.6; N, 8.9%. 

EXAMPLE 13: 2 , 2 , -[4 -(3-(4-(4-pyridyl)piper9z in-1-yl] pr op9no yi] pheny lene-1 ,2-dipxy]di3pet9te, irifluprogcetate 
15 salt 

Di-tertiary butyl 2,2'-[4-[3-[4-(4-pyridyl)piperazin-1-yl-propanoyl]phenylene-1 l 2-dioxy]diacetate (555mg) was dis- 
solved in 90% v/v trrfluoroacetate acid/water (15ml) and the mixture stirred for one hour. The solvent was removed by 
evaporation in vacuo and the residual oil on trituration with ether gave the title compound, 608mg, as a solid: m.p. 42- 
20 44°C; NMR (d 6 DMSO) 6 8.26(2H,d), 7.15(2H,d), 6.80(3H,m), 4.67(2H,s), 4.63(2H,s). 3.65(8H,b), 3.39(1 H,q), 
2.75(2H,m), 2.66(2H,m), 1.09(1.5H,t); m/e 444 (M+H) + ; calculated for C 22 H 2 5N 3 0 7 . 1.3 CF 3 COOH. 1H 2 0. 0.25 
C 4 H 10 O: C, 48.9; H, 4.9; N, 6.7. found C, 49.1; H, 5.0; N, 6.3%; calculated CF 3 COOH; 23.6. found 23.2%. 

The necessary starting material was prepared as follows:- 

25 (i) Solid sodium hydride (1 6g of a 60% w/w dispersion in mineral oil) was added to a stirred, cooled (4°C) solution 
of 3,4-dihydroxybenzaldehyde (2.76g) in THF (50ml). The mixture was then stirred for a further 15 minutes at ambi- 
ent temperature, cooled to 4°C when tertiary butyl bromoacetate (6.5ml) was added followed by DMF (5ml). After 
one hour the mixture was diluted with ether (100ml), washed with water and brine, then dried (MgSO^ and evap- 
■ orated to give a solid. Recrystallisatipn from cyclohexane gave di-tertiary butyt 2,2'-([4-formyl])phenylene-1 ,2- 

30 dioxy)diacetate, 4.1g, as pale yellow crystals: m.p. 96°C; NMR (d 6 DMSO) 6 9.82(1 H,s), 7.54(1 H.dd), 7.33(1 Hid), 
7.08(1H,d), 4.82(2H,s), 4.75(2H,s), 1.43(18H.s), m/e 366 (M+); calculated for C 19 H 26 0 7 ; C, 62.4; H, 7.3. found C, 
62.3; H, 7.2%. 

(ii) To a solution of the product of step (i) (1 0.Og) and malonic acid (42g) in pyridine (1 50ml) was added a few drops 
35 of piperidine and the mixture heated on a steam-bath for 4 hours. The pyridine was removed in vacuo, water 300ml 
added and the mixture extracted with ether (3 x 100ml). The combined extracts were washed with water, brine, 
dried (MgS0 4 ) then evaporated to give a gum. Recrystallisation from cyclohexane gave di-tertiary butyl 2,2'-([4-(3- 
propenoic acid)]phenylene-1,2-dioxy)diactate. 0.5 cyclohexane adduct, 6.6g, m.p. 104-106°C; NMR (c^DMSO) 6 
12.20(1H,b), 7.48(1H,d), 7.26(1H,S), 7.20(1H,d), 6.89(1H,d), 6.40(1H,d), 4.74(2H,s), 4.72(2H,s), 1.43(18H,s), 
40 1.40(6H,s);m/e4Q8(M+). 

iii) 10% w/w palladium on charcoal (250mg) was added to a solution of the product of step (ii) (2.05g) in ethyl ace- 
tate (100ml) and the mixture hydrogenated at room temperature and pressure until the theoretical amount of hydro- 
gen had been taken up. Charcoal was added, the mixture stirred for 5 minutes then filtered through diatomaneous 
45 earth and the filtrate evaporated to dryness giving di-tertiary butyl 2,2'-(4-[1 -(2-carboxyethyl)]phenylene-1 ,2- 
dioxy)diacetate, 1.9g, as a colourless gum: NMR (CDCI 3 ) 6 6.76(3H,m), 4.58(2H,s), 4.56(2H,s), 2.86(2H,t), 
2.60(2H,t), 1.47(18H,s); m/e 410(M+). This gum slowly crystallised to give a white solid of m.p. 68 - 70 P C; calcu- 
lated for C 21 H 30 O 8 : C, 61 .5; H, 7.4. found: C.61 .7; H, 7.7%. 

so (iv) To a stirred solution of the product of step (iii) (615mg) in dry DMF was added N.N'-diiosopropylethylamine 
(0.78ml), HOBT (230mg), 2-(1H-benzotria2ole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (596mg). 
After 15 minutes 1 -(4-pyridyl)piperazine (245mg) was added and stirring continued overnight. The DMF was 
removed in vacuo, the resulting oil partitioned between ethyl acetate (60ml), and water (20ml). The organic phase 
was separated, washed successively with water (20ml), M sodium hydroxide solution (20ml), brine (3 x 20ml) then 

55 dried and the solvent evaporated to give an oil. Purification of this oil by flash chromatography on silica, eluting with 
6.5% v/v methanol in dichloromethane gave di-tertiarybutyl 2,2 , -[4-[3-[4-(4-pyridyl)-piperazin-1-ylpropanoyl]phe- 
nylene-1,2-dioxy]diacetate, 728mg, as a froth: m.p. 57 - 61°C, NMR (d 6 DMSO) 6 8.16(2H,d), 6.80(5H,m), 
4.63(2H,s). 4.59(2H,s), 3.58(4H,b), 3.32(4H,b). 2.73(2H,m), 2.61 (2H,m), 1.45(18H.s); m/e 556(M+H) + ; calculated 
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for C 3 oH 41 N30 7 . 0.5H 2 O: C. 63.8; H, 7.5; N, 7.4. found: C, 63.5; H, 7.4; N, 7.1%. 
EXAMPLE 19: Methyl 2-S-(n-butylsulphonvlamino)-3-r4-ri- (4-pvridvn pi peridin-4-yll met hoxvohenvll propionate 

n-Butylsulphonyl chloride (0.32ml) was added dropwise to a solution of methyl 2-S-amino-3-[4-(1-(4-pyridyl)piperi- 
din-4-yl)methoxyphenyl]-propionate (750mg) and triethylamine (0.5ml) in dichloromethane (15ml) cooled in an ice bath. 
The mixture was allowed to reach ambient temperature and stirred for 5 hours and then refluxed for 2 hours. The reac- 
tion mixture was washed with water (20ml) and saturated sodium chloride solution (15ml) and dried (MgS0 4 ). The sol- 
vent was evaporated and the residue purified by flash chromatography eluting with methanol/dichloromethane (1 :9v/v) 
to give the title compound (650mg) as a gum; NMR(CDCI 3 ): 0.87(t,3H), 1.26-1.7(m,6H), 1.95(d,2H), 2.1(m,1H), 2.72- 
3.18(m,6H), 3.77(s,3H), 3.79(d,2H), 3.96(d,2H), 4.32(m,1H), 4.82(brd,1H), 6.69(d,2H), 6.83(d,2H), 7.1(d,2H), 
8.25(brd,2H); mass spectrum (+ve FAB MeOH/NBA): 490 (M+H) + [<x]d 2 = -14°C (c = 1, MeOH). 

The starting material was prepared as follows:- 

(i) Diethylazodicarboxylate (0.58ml) was added dropwise to a stirred mixture of 4-(4-hydroxymethylpiperidin-1 - 
yl)pyridine (700mg), N-benzyloxycarbonyl-S-tyrosine methyl ester (1.2g), triphenylphosphine (955mg) and THF 
(40ml) in an atmosphere of argon and cooled to 10 °C. The mixture was allowed to reach ambient temperature and 
stirred for 48 hours. The solvent was removed by evaporation and the residue purified by flash chromatography 
eluting with methanol/dichloromethane (1 :9v/v) to give methyl 2S-(benzyloxycarbonylamino)-3-[4-(1 -(4-pyridyl)pip- , 
eridin-4-yl)methoxyphenyl]propionate (1.2g) as a solid m.p. 68-75 °C; NMRfdg-DMSO): 1.2-1.4(m,2H), 
1.84(d,d,2H), 1.92-2.1(m,1H), 2.7-3.02(m,4H), 3.6(S,3H), 3.8(d,2H), 3.98(d,2H), 4.14-4.28(m,1H), 4.98(s,2H), 
6.78-6.88(m,4H), 7.13(d,2H), 7.20-7.4(m,5H), 7.75(d.1H), 8.13(d,2H); mass spectrum (+ve FAB, MeOH/NBA): 
504(M+H) + . 

(ii) A solution of the product of step (i) (1g) in ethanol (40ml) and 10% palladium/carbon (200mg) was stirred in a 
stream of hydrogen for 4 hours at ambient temperature. The mixture was filtered through a pad of diatomaceous 
earth and the solvent removed by evaporation to give methyl 2-S-amino-3-[4-(1-(4'-pyridyl)piperidin-4-yl)methoxy- 
phenyrjpropionate as an oil; NMR(d 6 DMSO): 1.13-1.44(m,2H), 1.75-2.13(m,3H), 2.64-2.94(m,4H), 3.51(m,1H), 
3.57(s,3H) ( 3.81(d,2H), 3.96(d,2H), 6.8(dd,2H), 6.83(d,2H), 7.08(d,2H), 8.12(dd,2H); mass spectrum(+ve FAB, 
MeOH/NBA): 370 (M+H) + . 

EXAMPLE 20: 2-S-(n4>utylsulphonvlamino)-3-^^ 

Lithium hydroxide (285mg) was added to a solution of the product of Example 33 (520mg) in a mixture of methanol 
(9ml), THF (9ml) and water (9ml) and stirred at ambient temperature for 3.75 hours. The solvent was evaporated and 
water (5ml) added to the residue. A 10% aqueous solution of potassium hydrogen sulphate (8ml) was added and an oil 
separated. The oil was dissolved in methanol and filtered through diatomaceous earth. The solvent was evaporated, 
and the residue triturated with ethyl acetate gave the title compound (500mg) as an amorphous solid, NMR (d 6 DMSO)): 
0.81 (t,3H), 1.1-1.6(m,6H), 1.85(d.2H), 2.0(brs,1H). 2.58-3.0(m,6H), 3.68(t,2H), 3.8(d,2H), 3.98(d,2H), 6.8(brs,4H), 
7.13(d,2H), 8.12(brs,2H); mass spectrum(+ve FAB, methanol/m-nitrobenzyl alcohol(NBA) ): 476(M+H) + . 

EXAMPLE 21 : Methyl 2-S-(n-butvlsul phony lamino)>3-r442-ri-f4-pvridvnpiperidin-4-vl1ethoxvlphenvl]propion- 
ate 

n-Butylsulphonyl chloride (0.28ml) was added dropwise to a solution of methyl 2-S-amino-3-[4-[2-[1-(4-pyridyl)pip- 
eridin-4-yl]ethoxy]phenyl]propionate (630mg) and triethylamine (0.5ml) in dichloromethane (15ml) cooled in an ice- 
bath. The mixture was allowed to reach ambient temperature and stirred for 5 hours. The reaction mixture was diluted 
with dichloromethane (10ml) and washed with water (20ml), saturated sodium chloride solution (10ml) and dried 
(MgS0 4 ). The solvent was evaporated and the residue purified by flash chromatography eluting with methanol/dichlo- 
romethane(1:9v/v) to give the title compound (680mg) as a gum; NMR(CDCI 3 ): 0.9(t.3H), 1 .25-1 .45(m,4H), 1.55- 
1.95(m,7H), 2.72-3.15(m,6H), 3.78(s,3H), 3.9(brd,2H), 4.0(t,2H), 4.32(brs,1H), 4.84(brs,1H), 6.68(d,2H), 6.83(d,2H), 
7.09(d,2H), 8.23(brs,2H); mass spectrum(+ve FAB, MeOH/NBA): 504 (M+H) + . 

The starting material was prepared as follows:- 

(i) Following the method of Example 19, step (0. but using 4-(4-hydroxyethylpiperidin-1-yl) pyridine, methyl 2-S- 
(benzyloxycarbonylamino)-3-[4-[2-[1-(4-pyridyl)piperidin-4-yl]ethoxy]phenyl]propionate (900mg) was prepared as 
an oil; NMR (d 6 DMSO): 1.05-1.35(m,2H), 1.6-1 .9(m,5H), 2.7-3.05(m,4H), 3.63(s,3H), 3.92(d,2H), 4.0(t,2H), 
4.21(m,1H), 4.98(s,2H), 6.8(d,2H), 6.84(d,2H), 7.14(d,2H), 7.3(m,4H), 7.75(d,1H), 8.12(d.2H); mass spectrum(+ve 
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FAB, NBA/CH 2 CI 2 ): 518 (M+H) + . 

(ii) Following the method of Example 19, step (ii), but using the product of step (i) above, methyl 2-S-amino-3-[4-[2- 
t1-(4-pyridyl)piperidin-4-yl]ethoxy]phenyl]propionate was prepared as a gum; NMR(d 6 DMSO): 1.08-1 .32(m,2H), 
1.58-1.86(m,5H). 2.61-2.9(m,4H), 3.52(m,1H), 3.58(s,3H), 3.82-4.02(m,4H), 6.79(dd,2H), 6.81(d,2H), 7.07(d,2H), 
8.1(dd,2H); mass spectrum(+ve FAB, MeOH/NBA): 384 (M+H) + . 

EXAMPLE 22: 2-S-(n-butylsulphonvlaminoy3-r4-r2-ri -(4>pvridvnDiDeridin-4-vnethoxvlphenvn propionic acid 

Following the method of Example 20, but using the product of Example 21 the title compound (380mg) was pre- 
pared; NMR(d 6 DMSO): 0.78(t,3H), 1.05-1.5(m,6H), 1.6-1.9(m,5H), 2.5-3.05(m,6H), 3.8-4.05(m,6H), 4.6(brs,1H), 
6.85(m,4H), 7.19(d,2H), 8.13(brs,2H); mass spectrum(+ve FAB, MeOH/NBA): 490 (M+H) + ; microanalysis found: C, 
57.7; H, 7.5; N, 8.0; H 2 0, 7.1%; C25H35N3O5S.2H2O requires: C, 57.1 ; H, 7.4; N, 8.0; H 2 0, 6.9%. 

EXAMPLE 23: Methyl 2-S-(n-butylsulphonylaminoV3-r4-ri-f4-pyridvnpiperidin^vnoxvphenvi1 propionate 

Using a procedure similar to that described in Example 21 , but starting from the appropriate amino acid ester, the 
title compound was prepared NMR(CDCI 3 ): 0.9(t,3H), 1.25-1.45(m,2H), 1.55-1.8(m,2H), 1.8-2.15(m,4H), 2.6- 
2.88(m,2H), 2.9-3.2(m,2H), 3.3-3.45(m,2H), 3.55-3. 74(m, 2 H), 3.78(S,3H), 4.27-4.4(m,1H), 4.45-4.6(m,lH), 
4.8{brd,2H), 6.7(d,2H), 6.86(d,2H), 7.1(d,2H), 8.26(brd,2H); mass spectrum (+ve FAB, MeOH/NBA): 476 (M+H) + . 

The starting material was prepared using similar procedures to those described in Example 21. There were thus 
prepared the following intermediates starting from 4-(4-hydroxypiperidin-1 -yl)pyridine:- 

Methyl 2-S-(benzyloxycarbonylamino)-3-[4-(1 -(4'-pyridyl)piperidin-4-yl)oxyphenyl]propionate; NMR(d 6 DMSO): 1 .5- 
1.72(m,2H), 1.9-2.1(m,2H), 2.7-3.02(m,2H), 3.18(d,2H), 3.2-3.35(m,1H), 3.48-3.77(m,1H), 3.62(s,3H), 4.13- 
4.28(m,1H), 4.5-4.65(m,1H), 4.97(s,2H), 6.8-6.94(m,4H), 7.14(d,2H), 7.77(d,1H), 8.15(d,2H); mass spectrum(+ve 
FAB, CH 2 CI 2 /NBA): 518 (M+H) + . 

Methyl 2-S-amino-3-[4-(1-(4'-pyridyl)piperkjin-4-yl)oxyphenyl]propionate; NMR(d 6 DMSO): 1.54-1.72(m,2H), 1.9- 
2.06(m,2H), 2.65-2.88(m,2H), 3.15-3.4(m,2H), 3.52(t,1H), 3.59(s.3H), 3.6-3.75(m,2H), 4.52-4.65(m,1H), 6.8- 
6.92(m,4H), 7.09(d,2H), 8.15(dd,2H); mass spectrum (+ve FAB, MeOH/NBA): 356 (M+H) + . 

EXAMPLE 24: 2-S-fn-butvlsulphonylaminoV3-f4-f1-(4-Dvridynpiperidin-4-ynoxyphenvllpropionic acid 

Using a similar procedure to that described in Example 20 but starting from the product of Example 23, the title 
compound was obtained as a solid m.p.255-258°C dec; NMR(d 6 DMSO): 0.66 (t,3H), 0.98-1.04 (m,2H), 1.05- 
1.4{m,2H), 1.44-1.62(m,2H), 1 8-1.96(m,2H), 2.49(t,2H), 2.61(dd,1H) > 2.87(dd,1H), 3.12-3.28(m,2H), 3.4-4.0(m.5H), 
4.43-4.55(m,1H), 6.79(m,4H), 7.09(d,2H), 8.04(brd,2H); mass spectrum(+ve FAB, MeOH/NBA): 462 (M+H) + ; microa- 
nalysis found: C, 59.6; H 6.9; N, 9.0%; Css^^OgS requires: C, 59.8; H, 6.8; N, 9.1%. 

EXAMPLE 25: Ethvl^-r4-r4-pvridvl)piperazin-1-vllPhenoxvbutvrate 

A stirred suspension of 4-((4-pyridyl)piperazin-1-yl)phenol (134g) in dry DMF (20ml) was treated with sodium 
hydride (60% dispersion in mineral oil, 0.21 g) and the mixture stirred for 1 hour. To the resulting solution was added 
ethyl 4-bromobutyrate and the mixture was stirred for 16 hours. Solvent was evaporated under reduced pressure and 
the residue was partitioned between ethyl acetate and water. The organic layer was washed with water, filtered through 
phase separating paper (Whatman 1 PS) and evaporated. The residue was purified by flash chromatography on silica, 
eluting with 1.5/92.5/6 v/v/v methanol/ethyl acetate/aqueous ammonia (SG 0.89) and recrystallised from ethyl ace- 
tate/hexane to give the title compound (0.7g) as a solid: m.p. 84-85°C; NMR (CDCI 3 ) 6 8.3(2H,d); 6.86(4H,c); 
6.72(2H,d); 4.12(2H,q); 4.0(2H,t); 3.47(4H,m); 3.20(4H,m); 2.5(2H,t); 2.1(2H,m); 1.26(3H,t); m/e 370(M+H) + ; calculated 
for C 21 H 27 N 3 0 3 C, 68.3; H, 7.4; N, 1 1.4. Found: C, 68.1 ; H. 7.4; N, 11.1%. 

The necessary starting material was prepared as follows:- 

(i) 4-(piperazin-1-yl)anisole (4.24g) and 4-chloropyridine hydrochloride (3.35g) were intimately mixed and heated at 
160-170°C (bath temperature) for 7 minutes. The solid obtained on cooling was dissolved in water (75ml) and the 
solution basified with aqueous ammonia. The solid precipitate was extracted into ethyl acetate and the organic 
extract washed with water, filtered through phase separating paper (Whatman 1 PS) and evaporated. The residue 
was recrystallised from ethanol to give 4-[(4-pyridyl)piperazin-1-yl]anisole (1.84g) as a solid: m.p. 165-1 67°C; NMR 
(CDCI3) 6 8.3(2H,d); 6.86(4H,m); 6.71 (2H,d); 3.78(3H,s); 3.46(4H,m); 3.2(4H,m). 



23 



EP O 825 184 A 1 



(ii) The product from step (i) (1 .5g) in concentrated hydrobromic acid (30ml) was heated under argon at 1 30-1 35°C 
for 2 1/2 hours. The solution was cooled, poured into water (150ml) and basified with aqueous ammonia. The pre- 
cipitate was filtered, washed with water and dried to give 4-[(4-pyridyl)piperazin-1 -yl]phenol (1 .36g) as a solid: m.p. 
310-312°C; NMR(d 6 DMSO) 6 8.2(2H,d); 6.8(4H,m); 6.66(2H,d); 3.45(4H,m); 3.08(4H,m). 

5 

EXAMPLE 26: 4-r4>(4-pvridvnDiperazin-1-vnphenoxvbutyric acid 

A solution of the product of Example 25 (0.1 g) in aqueous sodium hydroxide (1 N, 0.8ml) and ethanol (2ml) was kept 
for 2 hours. The solution was evaporated and the residue dissolved in water (5ml). Hydrochloric acid (1N, 0.8ml) was 
io added and the precipitate was filtered and washed with water and ether to give the title compound as a solid: m.p. 305- 
306°C; m/e 342(M+H) + ; NMR(d 6 DMSO) 6 8.0(2H,d); 6.72(6H,m); 3.74(2H,t); 3.3(4H,m); 2.94(4H,m); 2.19(2H,t); 
1.72(2H,m); calculated for C^H^NsOa: C, 66.8; H, 6.8; N, 12.3. Found: C, 67.0; H, 6.8; N, 12.2%. 

EXAMPLE 27: Ethyl 5-f4-(4-pvridvnpiperazin-1-yl1phenoxypentanoate 

15 

In a similar manner to Example 25, but starting from ethyl 5-bromopentanoate, was prepared the title compound in 
41% yield (from ethyl acetate/hexane): m.p. 79-82°C; NMR(CDCI 3 ) 6 8.2(2H,d), 6.88(4H,m), 6.7(2H,d), 4.13(2H,q), 
3.47(4H,m), 3.17(4H,m), 2.36(2H,m), 1.8(4H,m), 1.33(3H,t); m/e 384(M+H) + ; calculated for Q^H^NaOa. 0.25H 2 O: C, 
68.1; H; 7.6; N, 10.8. Found: C, 68.2; H, 7.8; N, 10.5%. 

20 

EXAMPLE 28: 5-r4-(4-pvridvnpiperazin-1-vllphenoxvpentanoic acid 

In a similar manner to Example 26, but starting from the product of Example 27, the title compound was made in 
50% yield: m.p. 237-241°C; NMR(d 6 DMSO) 6 8.2(2H,d); 6.97(4H,m), 6.83(2H,d); 3.69(2H,t), 3.57(4H,m), 3.13(4H,m); 
25 2.27(2H,t), 1 .67(4H,m); m/e 356(M+H) + ; calculated for C20H25N3O3 0.75H 2 O: C. 65.0; H, 7.2; N, 1 1 .3. Found: C, 65.0; 
H 6.9; N, 11.1%. 

EXAMPLE 29: Ethyl 4-r4-(4-pvridvnpiperazin-1 -vIlDhenoxvcrotonate 

30 , In a similar manner to Example 25, but starting from ethyl 4-bromocrotonate, was prepared the title compound in 
3% yield (from ethyl acetate/hexane): m.p. 127-128°C; NMR(CDCI 3 ) 6 8.3(2H,d), 7.1(1H,m), 6.9(4H,m), 6.7(2H,m), 
6.18(2H,m), 4.66(2H,m), 4.25(2H,q), 3.49(4H,m), 3.2(4H,m), 1.3(3H,t); m/e 368(M+H) + ; calculated for C 21 H 25 N 3 03: C, 
68.6; H, 6.9; N, 11.4. Found C, 68.4; H, 6.9; N, 10.7%. 

35 EXAMPLE 30: Methyl 3-f4-r4-f4-pyridvnpiperazin-1-vl11benzanidQpropionate 

Methyl 3-aminopropionate hydrochloride (0.1 95g) and triethylamine (0.59ml) were added to a stirred suspension of 
4-[(4-pyridyl)piperazin-1-yl]benzoyl chloride hydrochloride (0.473g) at room temperature. The mixture was stirred for 
two days and solvent removed under reduced pressure. The residue was purified by flash column chromatography. The 
40 product was obtained by elution with 1/9/0.1 v:v:v methanol/dichloromethane/0.88 S.G. aqueous ammonia as a solid 
which was recrystallised from ethyl acetate to give the title compound (0.2g): m.p. 197-199°C; NMR(d 6 DMSO) 6 
8.19(2H,d); 7.72(2H,d); 7.13(2H,d); 6.90(2H,d); 3.82(4H,m); 3.56(3H,s); 3.48(6H,m), 2.50(2H,t); m/e 369(M+H) + ; cal- 
culated for C^H^N^. 0.25H 2 O: C,64.4; H, 6.6; N, 15.0. Found: C.64.3; H, 6.6; N, 14.9%. 

The necessary starting material was obtained as follows:- 

45 

(i) An intimate mixture of 1 -(4-pyridyl)piperazine (1 .63g) and 4-bromobenzoic acid (1 .05g) was heated at 220°C for 
6 hours. The resulting glass was cooled and triturated with methanol (50ml) to give, as an off-white solid, 4-((4-pyri- 
dyl)piperazin-1-yl)benzoicacid; m.p>350°C; IR(cm _1 ) 1682, 1600, 1514, 1236, 1013. 

(ii) Oxalyl chloride (0.5ml) was added to a stirred suspension of 4-((4-pyridyl)piperazin-1-yl)benzoic acid in dichlo- 
50 romethane (1 5ml), followed by DMF (1 drop). The mixture was stirred for 2 hours and evaporated to dryness to give 

4-[(4-pyridyl)piperazin-1 -yljbenzoyl chloride which was used immediately. 

EXAMPLE 3 1: 3-r4-r4-f4-pvridvnpiperazin-1-vll1benzamidopropionic acid 

55 To a solution of the product of Example 30 (0.062g) in methanol (1ml) was added sodium hydroxide solution (1N, 
0.1 7ml) and the solution kept for 4 days at room temperature. Hydrochloric acid (1 N, 0.1 7ml) was added to give the title 
compound as a solid (0.052g); m.p. >330°C; NMR(d 6 DMSO 6.96(2H,d); 3.76(4H,m); 3.46(6H, complex); 2.5(2H,m); 
m/e 355 (M+H) + ; calculated for C 19 H 22 N 4 03. 0.7 H 2 0: C, 62.2; H, 6.4; N, 15.3. Found: C, 62.3; H, 6.4; N, 15.3%. 
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EXAMPLE 32: Methvl 3>r4-r4-f4-pvridvl)piperazin-1-vn benzamido1-3-phenvlpropionate 



In a similar manner to Example 30, but starting from methyl 3-amino-3-phenylpropionate, was prepared the title 
compound in 26% yield as a solid (after trituration with hot ethyl acetate); NMR(d 6 DMSO) 6 8.6(1 H,d); 8.?(1H,broad s); 
5 7.75(2H,d); 7.3(5H,m); 7.0(2H,d); 6.85(2H, broad s); 5.45(1 H,m); 3.55(3H,s); 3.45(8H,m); 292(2H,m); m/e 445(M+H) + ; 
calculated for C^H^N^. 0.5H 2 O: C, 68.9; H, 6.4; N, 12.4. Found. C, 68.7; H, 6.3; N, 12.3%. 

EXAMPLE 33: 3-r4-r4-f4-pvridvnpiperazin-l-vnbenzamido1-3-phenvtpropionic acid 

w In a similar manner to Example 26, but starting from the product of Example 32, was prepared the title compound 
in 73% yield as a solid; NMR(d 6 DMSO) 6 8.61 (1H,d); 8.2(2H,broad s); 7.78(2H,d); 7.3(5H,m); 7.0(2H,d); 6.9(2H,d); 
5.43(1 Km); 3.45(8H,m); 2.82(1 H,m); m/e 431(M+H)+; calculated for C25H26N4O3 0.5H 2 O: C, 68.3; H, 5.9; N, 12.8. 
Found: C, 68.3; H, 6.0; N, 12.9%. 

15 EXAMPLE 34: Methvl 3-r4-r4-(4-pvridvnpiperazin-1-yl1benzamido1butvrate 

In a similar manner to Example 30, but starting from methyl 3-aminobutyrate. was prepared the title compound in 
11%. yield (recrystallised from ethyl acetate/hexane) as a solid; m.p. 130-132°C. NMR (d 6 DMSO) 6 8.28(2H,d); 
8.07(1H,d); 7.77(2H,d); 7.13{2H,d); 7.0(2H,d); 4.36(1H,m); 3.74(4H,m); 3.6(3H,s); 3.48(4H,m); 2.55(2H,m); 1.2(3H,d); 
20 m/e 383(M+H) + ; calculated for C 21 H 26 N 4 0 3 . 0.25H 2 O: C. 65.2; H, 6.9; N, 14.5. Found: C, 65.3; H, 6.8; N, 14.4%. 

EXAMPLE 35: Methvl 4-r2-r4-(4>pyridynpiperazin-2-one-1yl1acetYl1phenoxyacetate 

A dispersion of potassium, hydride in mineral oil (35% w/w, 0.63g) was added to a stirred suspension of 4-(4-pyri- 
25 dyl)piperazin-2-one (0.885g) in DMF (1 0ml) and the mixture was stirred at room temperature for 2 hours. 

To the anion thus formed, was added methyl 4-bromoacetylphenoxyacetate (1 .44g) and the mixture was stirred at 
room temperature for 20 hours. Solvent was evaporated and the residue partitioned between dichloromethane (20ml) 
and water (20ml). The organic layer was dried (MgS0 4 ) and evaporated. The residue was purified by flash column chro- 
• matography, the product being eluted with 1/9/6.1 v:v:v methanol/dichloromethane/0.88 S.G aqueous ammonia. 
30 Recrystallisation from ethyl acetate gave the title compound, m.p! 164-165°C; NMR(d 6 DMSO) 6 8.2(2H,d), 7.97(2Kd), 
7.08(2H,d), 6.83(2H,d). 4.93(4H,d), 4.02(2H,s), 3.71(3H,s), 3.7(2H,m), 3.52(2H,m); m/e 384 (M+H) + ; calculated for 
C 20 H 21 N 3 O 5 : C, 62.7; H, 5.52; N, 11.0. Found: C, 62.6; H, 5.6; N, 10.9%. 
The necessary starting material was prepared as follows :- 

An intimate mixture of piperazinone (4.2g) and 4-chloropyridine hydrochloride (7.33g) was stirred and heated at 
35 200°C for 10 minutes and allowed to cool. The product was purified by flash column chromatography and eluted with 
1/9/0.1 v:v:v methanol/methylene chloride/0.88 S.G. aqueous ammonia. 

The solid thus obtained was recrystallised from ethanol to give 4-(4-pyridyl)piperazin-2-one (1.75g); m.p. 268- 
270°C; NMR(D 6 DMSO) 6 8.2(3H,m); 6.8(1 2H,m); 3.85(2H,s); 3.52(2H,m); 3.31 (2H,m); m/e 178(M+H) + . 

40 EXAMPLE 36: 4-r2-r4-f4-pyridYnplperaz in-2^one-1-yl1acetvnphenoxvacetlc acid. 

In a similar manner to Example 26, but starting from the product of Example 35, was prepared the title compound 
in 20% yield as a solid NMR(d 6 DMSO) 6 8.22(2H,d), 7.97(2H,d), 7.04(2H,d), 6.89(2H,d); 4.93(2H,s), 4.77(2H,s), 
4.07(2H,s), 3.72(2H,m), 3.49(2H,m); m/e 370(M+H) + ); calculated for C 19 H 19 N 3 0 5 . 2.5H 2 0: C, 55.1; H, 5.8; N, 10.1. 
45 Found: C, 55.1 ; H, 5.3; N, 10.6%. 

EXAMPLE 37: Methyl 4-rr4-(4-pyridynpiperazin-1-yllcarboxamido1phenoxv acetate 

To a solution of 1 -(4-pyridyl)piperazine (0.4g) in dichloromethane (10ml) was added a solution of methyl 4-isocy- 
50 anatophenoxyacetate (0.5g) in dichloromethane (5ml). The resulting solution was stirred for 3 hours at room tempera- 
ture. Solvent was evaporated and the residue triturated with ethanol to give the title compound as a solid (0.155g); 
NMR(d 6 DMSO) 6 8.55(1 H.s), 8.22(2H,d), 7.28(2H,d), 7.02(2H,d), 6.82(2H.d), 4.72(2H,s), 3.7(3H,s), 3.58(8H,m); m/e 
371(M+H) + ; calculated for C 19 H 22 N 4 0 4 . H 2 0: C, 58.8; H, 6.2; N, 14.4 Found: C, 58.7; H, 5.8; N, 14.8%. 
The necessary starting material was prepared as follows:- 
55 Methyl 4-aminophenoxyacetate (2.2g) in ethyl acetate (dried with calcium chloride) (50ml) was added dropwise to 
a stirred solution of phosgene in toluene (115ml, ~2M) at 75°C. After addition the mixture was stirred at 75°C for 1.5 
hours and at 95-1 05°C for 1 6 hours. Solvent was evaporated to give an oil (2.5g); 1 R shows a strong band at 2273cm" 1 . 
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EXAMPLE 38: 4-rf4-(4-pvridvnDiperazin -1-vncarboxamidolDhenoxvacetic acid 

In a similar manner to Example 26, but starting from the product of Example 37, was prepared the title compound 
in 86% yield as a solid; NMR(d 6 DMSO) 6 8.45(1 H.s); 8.2(2H,d), 7.35(2H,d), 6.35(4H,m). 4.55(2H,s), 3.49(8H m) m/e 
357(M+H) + ; calculated for C 18 H 20 N 4 O 4 . 0.75 H 2 0: C, 58.5; H, 5.8; N, 15.2. Found: C. 58.5; H, 5.9; N, 15.1%. 

EXAMPLE 39: Methyl 2-RS-(n-butvlsulphonvlamin o V3-r4-r2>r4-(4-pvridvn-Diperazln-1 -vnacetvnphenvll propion- 
ate 

To a solution of 1 -(4-pyridyl) piperazine (296mg) and triethylamine (0.25ml) in acetonitrile (10ml) was added, drop- 
wise, over 30 minutes a solution of methyl-2-RS-(n-butylsulphonylamino)-3-(4-bromoacetylphenyl) propionate (382mg) 
in acetonitrile (8ml). The mixture was stirred for an additional 4 hours. The solvent was removed by evaporation to give 
an oil which was purified by flash column chromatography on silica, eluting with methanol/dichloromethane (5:95 to 
10:90 v/v) to give the title compound as a solid (202mg): NMR(d 6 DMSO) 0.7(t,3H), 1.05-1.4(m,4H), 2.55-2 7(m 4H) 
2.8-3.2(m,4H), 3.25-3.4(m,4H), 3.65(s,3H), 3.9(s,2H), 4.1-4.25(m,1H), 6.85(d,2H), 7.45(d,2H), 7.95(d,1H), 7.95(d,2H)' 
8.15(d,2H); m/e 503(M+H) + ; calculated for C25H34N4O5S.O.5H2O: C, 58.7; H, 6.85; N, 10.9. Found: C 58 8* H 6 9 N 
10.6. 

The necessary starting material was prepared as follows:- 

(i) Methyl 2-amino-3-(4-acetylphenyl)propionate was prepared by the method described by M.P.Doyle JOC (1977) ' 
42, 2431 and G.H.CIeland JQC (1969), 34, 744. 

(ii) n-Butylsulphonyl chloride(0.6ml) was added dropwise over 15 minutes to a solution of the product of step (i) 
(926mg) and triethylamine (0.7ml) in dichloromethane (20ml). The resulting mixture was stirred for a further 3 hours 
before it was poured into water (10ml) and extracted with dichloromethane (3 x 20ml). The organic extracts were 
combined, dried (MgS0 4 ) and then evaporated to give a gum. Purification by flash column chromatography on sil- 
ica, eluting with ethyl acetate/hexane (40:60 v/v) gave methyl 2-RS-(n-butylsulphonylamino)-3-(4-acetylphenyl)pro- 
pionate (794mg) as a solid: NMR (d 6 DMSO) 6 0.75(t,3H), 1 .0-1 .4(m,4H), 2.55(s,3H), 2.65(s 3H) 2 8-2 95(m 2H) 

3.05- 3.2(m,2H), 3.65(s,3H), 4.1-4.25(m,1H), 7.45(d,2H), 7.85(d,1H), 7.9(d,2H); m/e 342(M+H) + . ' 

(Hi) To a suspension of CuBr 2 (822mg) in ethyl acetate (8ml) at reflux was added, dropwise over 10 minutes, a solu- 
tion of the product from step (ii) in chloroform (8ml). The resulting mixture was ref luxed for 3 hours. The mixture was 
cooled, filtered and the solvent was removed by evaporation to give an oil. Purification by flash column chromatog- 
raphy on silica, eluting with ethyl acetate/hexane (1 0:90 to 50:50 in 1 0% increments v/v) gave methyl 2-RS-(n-butyl- 
sulphonylamino)-3-(4-bromoacetylphenyl) propionate (387mg) as an oil: NMR (CDCI 3 ) 6 0.9(t,3H), 1 .25-1 .4(m 2H) 

1.6- 1.75(m,2H), 2.75-2.85(m,2H), 3.05-3.3(m,2H), 3.8(s,3H), 4.35-4.45(m,1H), 4.4(s,2H), 4.8(d,1H), 7 35(d W 
7.95(d,2H); m/e 420/422 (M+H) + , Br pattern. 

EXAMPLE 40: 2-RS-(n-butvisulphonvlaminoV3-r4-r 2 -r4-f4-Pvridvl)piperazine-1 -vnacetvllphenvll propionic acid 

To a solution of the product of Example 39 (105mg) in methanol (4ml) was added 2N sodium hydroxide (0.25ml) 
and the resulting solution was stirred for 3 hour. The mixture was concentrated, dissolved in water (2ml) and acidified 
with acetic acid. The resulting solution was transferred to a reverse phase hplc column (Dynamax C18 83-201 -C 60A) 
and eluted with 0. 1% TFA in water/acetonitrile. The pure fractions, on freeze drying; gave the title compound (89mg) as 
a solid: NMR (d 6 DMSO) 8 0.8(t,3H), 1.15-1.6(m,4H), 2.75(t,2H), 2.9-3. 05(m,1 H), 3.2-3.3(m,1H), 3.4-3.5(m:4H) 3 95- 
4.2(m,5H), 4.95(s,2H), 7.25(d,2H), 7.55(d,2H), 8.0(d,2H), 8.35(d,2H); m/e 489(M+H) + ; calculated for C^HooN.'OsS 3 
CF3COOH: C, 43.4 ; H, 4.2 ; N, 6.7 ; TFA, 41 .2. Found C. 43.7 ; H, 4.3; N, 6.8; TFA, 42.7. 1 ~ 

EXAMPLE 41: 2-RS-(n-ButvlsulphonvlaminoV3- r 4-(4-pyridvi)piperazin-1-vl methvlenelphenvlpropionic acid 

To a solution of ethyl 2-RS-(n-butylsulphonylamino)-3-[4-(4-pyridyl)piperazin-1-yl methylene]phenylpropionate in 
methanol (3ml) was added 2N sodium hydroxide (0.3ml). The mixture was stirred for 3 hours and then concentrated. 
The resulting slurry was dissolved in water (2ml) and acidified with acetic acid. The resulting solution was transfered to 
a reverse phase hplc column (Dynamax C18 83-201-C 60 A) and eluted with 0.1% TFA in water/acetonitrile. The pure 
product fractions, on freeze drying, gave the title compound (165mg) as a solid: NMR (d 6 DMSO) 6 0.8(t.3H) 1 1- 
1.6(m,4H), 2.65-2.95(m,4H), 3.2-3.3(m,4H), 3.85-4.0(m,4H), 4.05-4.1 5(m,1H), 4.3(s,2H), 7.2(d,2H) 74(s5H) 
8.3(d,2H); m/e 461(M+H) + ; calculated for C23H3 2 N 4 0 4 S.H 2 0. 2CF 3 COOH: C, 45.9 ; H, 5.1 ; N, 7.9. Found C 45 5 • H 
4.8 ; N, 7.5. 
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(i) To a solution of a,a<libromo-p-xylene (6.59g),N-(diphenylmethylene) glycine ethyl ester (4.76g) and potassium 
iodide in 1,4-dioxane (120ml). cooled to 10°C, was added 40% aq. benzyltrimethylammonium hydrpxide(7.45ml) 
over 1 hour. The mixture was allowed to warm to room temperature and then to stir for 2.5 hours. The mixture was 
partitioned between water (50ml) and ethyl acetate (100ml). The organic layer was separated, dried (MgS0 4 ) and 
evaporated to give an oil. Purification by flash column chromatography on silica, eluting with ether/hexane (10:90 
v/v) gave ethyl RS-N-(diphenylmethylene)-4-(bromomethyl)phenylalanine ethyl ester (3.58g) as an oil: NMR 
(d 6 DMSO) 5 1.5(t,3H), 3.0-3.2(m,2H), 4.05-4.1 5(m,3H), 4.65(s,2H), 6.55-6.65(m,2H), 7.0(d,2H).7.25(d,2H), 7.3- 

, 7.5(m,8H); m/e 450/452(M+H) + Br pattern. 

(ii) To a warm solution of 1-(4-pyridyl)piperazine (296mg) and triethylamine (0.14ml) in acetonitrile (15ml) was 
added slowly over 40 minutes a solution of the product from step (i) (409mg) in acetonitrile (5ml). The resulting mix- 
ture was stirred at room temperature for 1 8 hours. The mixture was concentrated and purified by flash column chro- 
matography on silica, eluting with methanol/dichloromethane (3:97 to 1 0:90 v/v) to give RS-N-(diphenylmethylene)- 
4-[4-(4-pyridyl)piperazin-1-ylmethylene]phenylalanine ethyl ester (305mg) as a solid: NMR (d 6 DMSO) 6 1 .15(t,3H), 
2.4-2.5(m,4H), 3.0-3.2(m.2H), 3.25-3.35(m,4H), 3.45(s,2H). 4.05-4. 15(m,3H), 6.65(d.2H), 6.75(d.2H), 7.0(d.2H), 
7.15(d,2H), 7.35-7.5(m,8H), 8.1(d,2H); m/e 533(M+H) + . 

(iii) To a suspension of the product from step (iii) in ether (5ml) was added 1 N hydrochloric acid (2.2ml) and the 
resulting mixture was stirred for 1 hour. The mixture was partitioned between ether (20ml) and 1 N hydrochloric 
acid(10ml). The acid layer was separated, basified with aqueous sodium bicarbonate and extracted with dichlo- 
romethane (3x 20ml). The organic extracts were combined, dried (MgS0 4 ) and evaporated to give RS-4-[4-(4-pyri- 
dyl)-piperazin-1-ylmethylene]phenylalanine ethyl ester as an oil: NMR (d 6 DMSO) 6 1.1 (t,3H), 2.4-2.5^,41-1), 2.7- 
2.9(m,2H), 3.2-3.35(m,4H), 3.5(s,2H), 3.5-3. 6(m,1H), 4.0(q,2H), 6.8(m,2H), 7.2(dd,4H), 8.1(bm,2H); m/e 
369(M+H) + . 

(iv) To a solution of the product of step (iii) (137mg) and triethylamine (0.1 1 ml) in tetrahydrofuran (5ml) was added 
0.75ml of a stock solution of n -butyl sulphonyl chloride ( 0.2ml in 3ml of tetrahydrofuran) and the resulting mixture 
was stirred for 3 hours. Th6 solvent was removed by evaporation to give a gum. Purification by flash column chro- 
matography on silica, eluting with methanol/dichloromethane (5:95 to 10:90 v/v) gave ethyl 2-(RS)-(n-butylsulpho- 
nylamino)-3-[4-(4-pyridyl)piperazin-1-yl-methylene]phenylpropionate as a solid which was used without further 
purification. 

EXAMPLE 42: 4-rr4-r4-pvridvnpiDerazin-1-vnmethvlene1cinnamic acid 

teutyl 4-[[4-(4-pyridyl)piperazin-1-yl]methylene] cinnamate (200mg) was stirred in trifluoroacetic acid (5ml) for 2 
hours. The solvent was removed by evaporation and the resulting oil was titriated with anhydrous ether to give the title 
compound (210mg) as a white solid: NMR (d 6 DMSO) 6 3.05-3.25(m,4H), 3.7-4. 1(bm,4H), 4.25(s,2H), 6.6(d,1H), 
7.25(d,2H), 7.5(d,2H), 7.6(d,1H), 7.75(d,2H), 8.35(d,2H); m/e 324(M+H) + ; calculated for 
C 19 H 21 N3O2.2CF3CCK)H.0.5H 2 O : C, 49.5; H, 4.25; N, 7.4. Found: C, 49.1; H, 4.2; N, 7.1. 
The necessary starting material was prepared as follows:- 

(i) In a similar to Example 39, but starting frcim butyl 4-bromomethyl cinnamate was prepared butyl 4-[[4-(4-pyri- 
dyl)piperazin-1-yl]methylene] cinnamate: NMR (d 6 DMSO) 6 1.45(s,9H), 3.55(s,2H), 6.5(d.1H), 6.8(d.2H), 
7.35(d,2H), 7.55(d,1H), 7.65(d.2H), 8.15(d,2H). 

EXAMPLE 43: Dimethyl 4-r2-K4-(4-pyridynpiperazin-1-ylV2-methvnacetyl1-1.2-diphenoxydiacetate 

In a similar manner to Example 39, but starting from dimethyl 4-[(2'-bromopropionyl)-phenylene-1 ,2-dioxy]diacetate 
was prepared the title compound: NMR (d 6 DMSO) 5 1.15(d,3H), 2.55-2.7(m,4H), 3.2-3.35(m,4H), 
3.68(S,3H),3.70(S,3H), 4.25(q.1H), 4.9(S.2H), 4.95(s,2H), 6.75(d.2H), 7.0(d,1H), 7.65(d,1H), 7.75(dd,1H), 8.15(d,2H); 
m/e 472(M+H) + . 

The starting material was prepared as follows:- 

(i) To a solution of 3,4 dihydroxypropiophenone (1 .24g) in DMF (15ml) was added anhydrous potassium carbonate 
(3.09g) followed by methyl bromoacetate (1.4ml). The resulting mixture was stirred for 24 hours. Water (50mi) was 
added and the mixture was extracted with ethyl acetate (3x1 00ml). The organic extracts were combined, dried 
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(MgS0 4 ) and evaporated to give a gum. Purification by flash column chromatography on silica, eluting with ethyl 

acetate/hexane (1:1 v/v) gave dimethyl 4-propionyl-phenylene-1,2-dioxydiacetate (1.79g) as an oil- NMR 

Sft^Sl 6 105(t3H) ' 8 -°ei- 2 H). 3.7(S.6H), 4.9(s,2H),4.95(s,2H), 7.05(d,d,1H), 7.45(d,1H), 7.6(dd,1H),; m/e 
311 (M+H) . 

(ii) To a solution of the product from step (i) (1 .79g) in chloroform (15ml) was added dropwise a solution of bromine 
(0.3ml) in chloroform (5ml) and the resulting mixture was stirred for 3 hours. The solvent was removed by evapora- 
tion to give a gum which was purified by flash column chromatography on silica, eluting with ethyl acetate/hexane 
• *r?J? 9 ' Ve d,metn y' 4 -K 2, -bromopropionyl)phenylene-1,2-dioxy)diacetate (1.95g). which solidified on stand- 

T o^i^??2 * 175(d - 3H >- 3 ' 7 < S - 6H )' 4-9(s.2H). 4.95(S.2H), 5.8(q,1H). 7.05(d.1H). 7.5(d,1H). 7.7(dd.1H); 
m/e 389/391 (M+H) Br pattern. 

EXAMPLE 44: 4-r2-r(4-PYridvl) P iperazin-1-vn-2.methvl1 a cetvl-1.2-riinh enoxvdi ace ti ( > add, 

K,»n n ,!,lT!!f! r ? anner t0 Exam P' e startin 9 *rom the product of Example 43 was prepared the title compound 

(d 6 DMSO) 6 1.4(d.3H), 3.0-3.2(m,4H). 3.75-3.9(m.4H), 4.75.5.0(m.1H), 4.8(5,2^ 4.85(s.2H) 7 0SW H) 
Z25(d H 2H) ^(d.1^ 7.75(dd,1H). 8.3(d,2H); m/e 444( M+ H) + . Calculated for C at H^ J L2XF^Mfi 6, 
44.3, H, 4.1 ; N, 5.85; TFA, 35.7. Found C, 44.2; H, 3.9; N, 5.7; TFA, 36.2. 

EXAMPLE 45: Methyl 2-S-(n-hWlsulphonyi a mlno)-3-r4-f3-ri-f4. D vridvlV n in e ri f t in-4.vl1 P m nn v ylD henvl1 P mDi- 
on ate. 

Using a procedure similar to that described in Example 21 , but starting from the appropriate amino ester the title 
compound was prepared; NMR(d 6 DMSO):0.75(t.3H), 1 .0-1 .44(m.8H). 1.44-1.64(m.1H), 1.75(brd,4H), 2.5-3.02(m 6H) 

MeOf^BA) JS^IS?" 6 - 81(d,2H) ' 6 ' 84(d,2H) ' 719(d ' 2H) ' 7 - 78(d ' 1H> ' ai2(d ' 2H): ™. 

The starting material was prepared using similar procedures to those described in Example 19. There was thus 
prepared the following intermediates (i) and (ii) which were themselves prepared starting from 4-(4-hydroxypropylpipe- 
ridin-1 -yl) pyridine(iii). 7 K ■ 

2-S-(benzyloxycarbonylamino)-3-[4-[3-[1-(4-pyridyl)pip^ propoxy]phenyOpropionate; 
NMR(d 6 DMSO): 1.18-1.24(m.2H), 1.3-1.43(m.2H). 1.44-1.65(m.1H), 1.65-1.83(m,4H) 2 7-2 88(m 3H) 
2.96(dd.1H), 3.61(S.3H), 3.92(t.4H), 4.14-4.25(m.1H). 4.98(s.2H), 6.8(d.2H), 6.82(d,2H) 7 14(d 2H) '72- 
7.4(m,5H), 7. 74(d, 1 H), 8. 1 2(d,2H) ; mass spectrum(+ve FAB, MeOH/NBA): 532(M+H) + . 

( J'L M ~*!? 2 ' S " amino - 3 -t 4 -[ 3 -[ 1 -( 4 -Py r Wy | )piperidin-4-yl]propoxy]phenyl] propionate; NMR(d 6 DMSO): 1 03- 
1.2(m,2H), 1.28-1 .40(m,2H), 1.42-1.62(m.1H), 1.64-1.80(m,4H), 2.65-2.9(m.4H), 3.58(s,3H), 3.45-3 6(m1H) 
^ 0 /M 9 ui m ' 4H) ' 678(d2H >- 68 < d ' 2H >- 7-06(d,2H). 8.11(d.2H); mass spectrum( + ve FAB, MeOH/NBA): 
(iii) 4-(4-Hydroxypropylpiperidin-1 -yl)pyridine. 

A solution of N-(2-caibamoylethyl)-4-cyanopyridinium chloride (2. 1 g) in water (5ml) was added dropwise to a stirred 
mixture of 4-hydroxypropylpiperidine (2.4g), water (10ml) and 2.5M sodium hydroxide solution (4.6ml) cooled in an ice- 
bath. The mixture was stirred at 0-5°C for 1 hour. 2.5M sodium hydroxide solution (7ml) was added and the mixture 
heated at reflux for 3 hours. The mixture was cooled in an ice-bath and gummy solid separated out. The aqueous layer 
was decanted off and the gummy solid dissolved in dichloromethane (75ml). The solution was washed with saturated 
sodium chloride solution (10ml) and dried (MgS0 4 ). The solvent was removed by evaporation to give a gummy solid 
(880mg) which on trituration with ether gave a solid; NMR(d 6 DMSO): 1.0-1.35(m,4H), 1.35-1 6(m3H) 1 7/dd2H) 
2.70-2.88(dt.2H). 3.38(t.2H). 3.89(brd.2H), 4.35(brs,1 H). 6.78(d,2H). 8.1(d,2H); mass spectrum(Cr): 221(M + Hr.' 

EXAMPLE 46: 2-S-(n-putvlsulphonvlamlnoV3-r4-f3-ri.f4.Dvririvl> P i Per idin.4.vlip r QnQ xvi ahft ny i l p ropi onl C acid. 

Using a similar procedure to that described in Example 20, but starting from the product of Example 45 the title 
^° U ^ WaS obtained as an amorphous solid; NMR(d 6 DMSO/CD 3 C0 2 D): 0.73(t.3H), 1.0-1.5(m8H) 155- 
IfSHS?* 2 - 54 - 2 - 78 < m - 3H )' 2.9-3.2(m.3H). 3.8-3.98(m.3H), 4.15(brd,2H). 6.8(d,2H), 7.09(d,2H), 7.15(d2H) 
8.1(d.2H); mass spectrum(+ve FAB. MeOH/NBA): 504(M+H) + ; microanalysis found C60 3- H72 N7 9% : 
C 26 H 37 N 3 05S.H 2 0 requires C.59.9; H.7.5; N,8.1%. 
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EXAMPLE 47: Methyl 2-S-fbuty Isul pho ny laminoV3-r444-ri>f4-pvridvl)piperidin-4-vl1butoxv1phenvnDropionate. 

Using a similar procedure to that described in Example 21, but starting from the appropriate amino ester, the title 
compound was prepared; NMR(CDCI 3 ): 0.87(t,3H), 1.14-1 .4(m,6H), 1.42-1.7(m.5H). 1.7-1.9(m,4H), 2.7-3.18(m,6H), 
3.78(s,3H), 3.9(brd,2H), 3.93(t ( 2H), 4.32(brs,1H), 4.82(brs,1H), 6.66(d,2H), 6.83(d,2H), 7.09(d,2H), 8.22(d,2H); mass 
spectrum(+ve FAB, MeOH/NBA): 532 (M+H) + . 

The starting material was prepared using similar procedures to those described in Example 19 and 450ii). There 
was thus prepared the following inter mediates:- 

(i) 4-(4-hydroxybutylpiperidin-1-yl)pyridine; NMR(d 6 DMSO): 0.97-1. 58(m,9H), 1.7(dd, 2 H), 2.78(dt.2H), 3.38(m,2H), 
3.88(brd,2H), 4.29(t,1H), 6.78(d,2H), 8.10(d,2H); mass spectrum(CI + ): 235(M+H)*. 

(ii) Methyl 2-S-(benzylcarbonylamino)-3-[4-[4-[1-(4i5yridyl)piperidin-4-yl]butoxy]phenyl]propionate; 
NMR(d 6 DMSO): 1.0-1.35(m,4H), 1.35-1.60(m,3H), 1.62-1.80(m,4H), 2.8(dt,3H), 2.96(dd.1H), 3.62(s.3H), 3.85- 
3.97(m,4H), 4.15-4.28(m,1 H), 4.99(s,2H), 6.78(d,2H), 6.81(d,2H), 7.13(d,2H), 7.2-7.4(m,5H), 7.74(d.1H), 
8.1 1(d,2H); mass spectrum(CI+): 546(M+H) + . 

(iii) Methyl 2-S-amino-3-[4-[4-[1 -(4-pyridy1)-piperidin-4-yI]butoxy]phenyl]propionate; NMR(d 6 DMSO): 1 .05- 
1.35(m,4H), 1. 35-1. 58(m,3H), 1.6-1. 8(m,4H), 2.65-2.9(m,4H), 3.51(t,1H), 3.58(s,3H), 3.8-3.98(m,4H), 6.78(dd,2H), 
6.81 (d,2H), 7.05(d,2H), 8.1(dd,2H); mass spectrum(CI + ): 412(M+H) + . 

EXAMPLE 48: 2-S-(n-putvlsulphonylamino)-3-r4-r4-ri -(4-pyndyl)piperidin-4-yl1butoxylphenvl1propionic acid. 

Using a similar procedure to that described in Example 20 but starting from the product of Example 47, the title 
compound was obtained as an amorphous solid; NMR(d 6 DMSO): 0.78(t,3H), 1 .0-1 .6(m.11 H), 1 .6-1 .82(brt,4H), 2.5- 
3.04(m,6H); 3.8-4.0(m,5H), 6.8(m,4H), 7.19(d,2H), 8.1(brd,2H); mass spectrum(+ve FAB.MeOH/NBA): 518(M+H) + ; 
microanalysis found C.62.4; H.7.8; N,7.9%; C27H39N3O5S requires C.62.6; H.7.6; N,8.1%. 

EXAMPLES 49-51: 

Using a procedure similar to that described in Example 21 , but starting from the appropriate substituted sulphonyl 
chloride and methyl 2-S-amino-3-[4-[2-[1-(4-pyridyl)piperidin-4-yl]ethoxy]phenyl]propionate there was obtained the fol- 
lowing compounds :- 

Example 49: Methyl 2-S-(methvlsulphonvlamino)-3-r4-r2-n-(4-pvridyl )piperidin-4-yl1ethoxy1phenyllpropi- 
onate NMR(d 6 DMSO): 1.08-1 .34(m,2H), 1.6-1.85(m,5H), 2.6(s,3H), 2.7-3.0(m,4H), 3.63(s,3H), 3.84-4.2(m,5H), 
6.80(d,2H), 6.85(d,2H), 7.18(d,2H). 8.12(d,2H); mass spectrum(+ve FAB, MeOH/NBA): 462(M+H) + . 

Example 50: Methyl 2-S-(benzvlsulphonvlamino)-3-r4-f2-M -(4-pyridynpiperidin-4-ynethoxy1phenynpropi- 
onate NMR(d 6 DMSO): 1.05-1.28(m,2H), 1.57-1.82(m,5H), 2.68-2.95(m,4H), 3.58(s,3H), 3.8-4. 15(m,7H), 
6.79(d,2H), 6.88(d,2H), 7.12(d,2H), 7.17(m,2H), 7.3(m,3H), 7.79(brd,1H), 8.1(d,2H); mass spectrum(+ve FAB, 
MeOH/NBA): 538(M+H) + . 

Example 51: Methyl 2-S-(4-methylphenylsulphonvlaminoV3-r4-r2>ri-(4-pyridynpiperidin-4-yllethoxvlphe- 
nyllpropionate NMR(dgDMSO): 1.1-1.33(m,2H), 1.6-1.88(m,5H), 2.35(s,3H), 2.6-2.75(dd,1H), 2.75-2.92(m,3H), 
3.38(S ( 3H), 3.8-4. 1(m,5H), 6.76(d,2H), 6.81(d,2H), 7.0(d,2H), 7.28(d,2H), 7.47(d,2H), 8.12(d,2H), 8.32(d,1H); 
mass spectrum(+ve FAB, MeOH/NBA): 538(M+H) + . 

EXAMPLES 52-54: 

Following the method of Example 20, but using the products of Examples 49-51 , there vas obtained the following 
compounds :- 

EXAMPLE 52: 2-S-(MethylsulphonylaminoV344-r2-ri-(^^ 

acid NMR(d 6 DMSO): 1.05-1.35(m,2H), 1.6-1.95(m,5H), 2.61(s,3H), 2.65-3. 1(m,4H), 3.88-4. 1(m,5H), 6.84(d.2H), 
6.9(d,2H), 7.18(d,2H), 8.14(d,2H); mass spectrum(+ve FAB, MeOH/NBA): 448(M+H) + . 

EXAMPLE 53: 2-S-(BenzylsulphonylaminoV3-r4-f2-f 1 -(4- pyridy I )piperidin-4-y Met hoxvloheny II propionic 
acid NMR(d 6 DMSO/CD 3 C0 2 D): 1.07-1.35(m,2H), 1.60-1.88(m,5H), 2.7-3.2(m,4H), 3.85-4.25(m,7H), 6.87(d,2H), 
7.1(d,2H), 7.13-7.45(m,7H), 8.15(d,2H); mass spectrum(+ve FAB.MeOH/NBA): 524(M+H) + ; microanalysis found 
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Q.61 .8; H.6.8; N.7.6%; C 28 H 33 N 3 0 5 S.H 2 0 requires C.62.1; H.6.5; N,7.8%. 

^g^ i^^ — BB8Bifinafe 

reaction mixture was stirred for 5 to .EKSw ^ at ambient temperature. The 

saturated sodium chloride solution (10ml) «ri £«2 #£S? w^ 8 "' (2 ° m,) and W3Shed ^ water < 20m| ). 
flash chromatography eluting with awS^SSSSS^t ^V^T ^ ewa e orated and the Purified by 

NMR(d 6 D M SO) 9 oaiftSH). 1 .S^PST^SSS 9, :!„ the o ^ COmP ° Und (660m ^ as a ^ 

3.92(d.2H). 3.99(t.2H), 4.35-4.48(m 1H I 6 8(d 2H) B^^ti^^';^^^ 2 7 " 3 °( m - 4 H). 3.6(s,3H). 
trum( + veFAB,MeOH/NBA):468(M + H) + '"(a.2H), 8.12(d.2H). 8.18(d.1H); mass spec- 

EXAMPLE j 



Using a procedure similar to that described in Examofe 55 but *tartinn ^ «. 
compound was prepared, NMR(d 6 DMSO): 0^3HM»f^ 

3.0(m,4H), 3.59(s,3H) 3 82(6 2H? 3 QfiM A <>i a **, t n 1 - 83 < dd - 2H ). 19-2.1(m,1H), 2.04(t,2H), 2.7- 

817(d.l4massspec;rum (+ ^ 6.83(d. 2 H). 7.10(d.2H). s.'l^SH,. 



3.05(m,4H), 3.9-4.05(m.4H), 4.3-4.43(m 1 H) 6 82W 2H> 2£fl ^ ' ^ itK 0 ' 1 6 " 1 - 87 ( m 5H )- 2 05(t.2H). 2.7- 

EJWWPlE fffi' ? -f >*fPflnTVIW(vcftrfKnTvli)m i nfil.? M B-fH4-pvr<<1v<> pteadtim a-vnatmwm , rmn , n n , rm „ , 

Using a procedure similar to that described in Example 19 but stertinn ,00 

4 h 38(m.1H). 6.57(d.2H). eW*™85fl. l^S^i^^S^^ 
The necessary starting material was prepared as follows:- ( } " 464(M+H > * 

t^^^ "J »■ but starting trom N-methy.- N -(4-pyrid, )am , 

»*^>*P-mW ° b,ained ' meth * 2-S-(t-buty.oxycarbo- 
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chloride salt which was used without further purification. 

EXAMPLE 60: 2>S-(n-ButvlsulphonvlaminoV3-r3-(N^-pvrioVI>N-methv1)aminopropoxvlphenvl propionic acid 

Using a procedure similar to that described in Example 20, but starting from the product of Example 59, the title 
compound was prepared, NMR(d 6 DMSO/CD 3 C0 2 D): 0.8(t,3H), 1,1-1.28(m,2H), 1.28-1.55(m,2H). 2.0-2. 15(m,2H), 
2.6-2.8(m,3H), 2.93-3'.08{dd,1H), 3.18(s,3H), 3.75(t,2H), 3.9-4.05(m,3H), 6.86(d,2H), 7.0(d,2H), 7.2(d P 2H) ( 8.15(d,2H); 
mass spectrum (+ve FAB.MeOH/NBA): 450(M+H) + ; microanalysis found C.53.9; H.6.9; N.8.4%; C22H 31 N30 5 S.2H20 
requires C.54.4; H.7.2; N.8.6%. 
i 

EXAMPLE 61: Methvl 3-(n-butvlsulphonvlaminoV3-r4-ri-(4-pvridv1) piperidin-4-vnmethoxyphenvllpropionate. 

Using a procedure similar to that described in Example 1 9, but starting from methyl 3-amino-3-[4-[1 -(4-pyridyl)pip- 
eridin-4-yl]methoxyphenyl] propionate, dihydrochloride, the title compound was prepared; NMR(CDCI 3 ): 0.84(t,3H), 1.2- 
1.4(m,2H), 1.4-1 .55(m,2H), 1.55-1.75(m,2H), 1.97(brd,2H), 2.02-2.2(m,1 H), 2.65-2. 85(m,2H), 2.88(d,2H), 3.0(dt,2H), 
3.67(s,3H), 3.84(d,2H), 4.0(brd,2H), 4.85(q,1H), 5.40(d,1H), 6.71(d,2H), 6.86(d,2H), 7.27(d.2H), 8.25(d,2H); mass 
spectrum(+ve FAB.MeOH/NBA): 490(M+H) + . 
The starting material was prepared as follows:- 

(i) Thionyl chloride (4.3ml) was added to methanol (50ml) cooled in an ice-salt bath. 3-Amino-3-(4-hydroxyphe- 
ny I) propionic acid (9.7g) was added and the mixture allowed to reach ambient temperature and then refluxed for Z 
hours. The solvent was removed by evaporation in vacuo to give a gummy solid (12.8g) which was used without 
further purification. A solution of di-t-butyldicarbonate (5.8g) in dichloromethane (50ml) was added to a stirred mix- 
ture of the gummy solid (5.75g) and potassium hydrogen carbonate (6.2g) in water (20ml). The mixture was stirred 
at ambient temperature for 4 hours. The organic layer was separated and washed with water (1 0ml), 1 M hydrochlo- 
ric acid solution (10ml), saturated sodium hydrogen carbonate solution (10ml), water (10ml) and dried (MgS0 4 ). 
The solvent was evaporated to give methyl 3-(t-butyloxycarbonylamino)-3-(4-hydroxyphenyl)propionate as a solid; 
m.p. 119-120°C; NMR(d 6 DMSO) : 1.34(s,9H), 2.54-2.78(m,2H) 1 3.53(s.3H), 4.7-4.9(q,1H), 6.67(d,2H). 7.08(d,2H), 
7.28(brd,1H), 9.24(brs, 1 H). 

(ii) Using a procedure similar to that described in Example 19, step (i), but using the product of step (i), methyl 3-(t- 
butyloxycarbonylamino)-3-[4-[1-(4-pyridyl)piperidin-4-yl]methoxyphenyl]propionate was prepared as a gum; 
NMR(CDCI 3 ): 1.33-1.55(m,2H), 1.44(s,9H), 1 .95(brd,2H), 1. 95-2. 1 5(m, 1 H), 2.7-3.0(m,4H), 3.61 (s,3H), 3.80(d,2H), 
3.95(brd,2H), 4.95-5.1 (m,1H), 5.25-5.40(m,1H), 6.68(d,2H), 6.85(d,2H), 7.2(d,2H), 8.25(d,2H). 

(iii) The product of step (ii) (550mg) and 5M methanolic hydrochloric acid solution (4ml) was stirred at ambient tem- 
perature for 18 hours. The solvent was evaporated to give methyl 3-amino-3-[4-[1-(4-pyridyl)piperidin-4-yl]methox- 
yphenyl] propionate dihydrochloride as a foam; NMR(d 6 DMSO/CD 3 C0 2 D): 1 .23-1.45(m,2H), 1.92(brd,2H), 2.05- 
2.25(m,1H), 3.0-3.25(m,4H), 3.52(s,3H), 3.85(d,2H). 4.2(brd,2H), 4.54(t,1H), 6.92(d,2H), 7.1(d,2H), 7.39(d,2H), 
8.10(d,2H). 

EXAMPLE 62: 3-(n-ButYlsulphonv1aminoV3-r4^ acid. 

Using a procedure similar to that described in Example 20, but using the product of Example 61 , the title compound 
was prepared; NMR(d 6 DMSO/CD 3 C0 2 D): 0.78(t,3H), 1.05-1.3(m,2H), 1.3-1.57(m,4H), 1.98(brd,2H), 2.1-2.33(m,1H), 
2.45-2.85(m,4H), 3.25(t,2H), 3.89(d,2H), 4.25(brd,2H), 4.68(t,1H), 6.90(d,2H), 7.14(d,2H), 7.33(d,2H), 8.14(d,2H); 
mass spectrum(+ve FAB,MeOH/NBA): 490(M+H) + . 

EXAMPLE 63: Methvl 3-(4-methylphenylsulphonvlamino)-3-r4-ri -(4-pvridvl)-piperidin-4-vnmethoxvphenvllpro- 
pionate. 

Using a procedure similar to that described in Example 19, but starting from the product of Example 61, step (iii) 
and p-toluenesulphonyl chloride, the title compound was prepared; NMR(CDCI 3 ): 1.34-1.55(m,2H), 1.95(d,2H), 2.0- 
2.2(m,1H), 2.38(s,3H), 2.62-3.05(m,4H), 3.55(s,3H), 3.78(d,2H), 3.96(d,2H), 4.65(m,1H), 5.65(brs,1H), 6.7(d,2H), 
6.72(d,2H), 7.05(d.2H), 7.2(d,2H), 7.65(d,2H), 8.25(d,2H); mass spectrum(+ve FAB.MeOH/NBA): 524(M+H) + . 
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EXAMPLE 64: Methy l 2-R-(n-buWls ul p hon v lamino l ^^ 

Using a procedure similar to that described in Example 19, but starting from methyl 2-R-amino-3-[4-[1-(4-pyri- 
dyl)piperidin-4-yl]-methoxyphenyl]propionate, the title compound was prepared; NMR(CDCI 3 )- 0 88(t 3H) 1 2- 
1.7(m,6H), 1.96(d,2H), 2.0-2.2(m,1H), 2.7-2.83(m,2H), 2.85-3. 15(m,4H), 3.77(s,3H), 3.79(d,2H), 396(d2H) 
4.32(m,1H), 4.85(brd,1H), 6.7(d,2H), 6.83(d,2H), 7.08(d,2H), 8.25(brd.2H); mass spectrum(+ve FAB, MeOH/N B A) ' 
490(M+H) + . 

The necessary starting material was prepared as follows:- 

(i) Using a similar procedure to that described in Example 1 9, step (i), but starting from N-t-butyloxycarbonyl-S-tyro- 
sme methyl ester, there was obtained, methyl 2-R-(t-butyloxycarbonylamino)-3-[4-[1-(4-pyridyl)piperidin-4-yl]meth- 
oxyphenyljpropionate as a gum, NMR(CDCI 3 ): 1.43(s,9H), 1.36-1 .55(m,2H), 1.96(brd,2H), 2.0-2 15(m1H) 
2.95(dt,2H), 3.03(d,2H), 3.71(s,3H), 3.81(d,2H), 3.95(brd,2H), 4.52(brd,1H), 4.95(brd,1H), 6.70(d,2H) 6 80(d W 
7.01(d,2H),8.24(d,2H). " " V ' h 

(ii) Using a similar procedure to that described in Example 59, step (ii), but starting from the product obtained in 
step (i), there was obtained, methyl 2-R-amino-3-[4-[1-(4-pyridyl)piperidin-4-yl]methoxyphenyl]propionate dihydro- 
chlonde as a foam, NMR(d 6 DMSO/CD 3 C0 2 D): 1.26-1.48(m,2H), 1.96(brd,2H), 2.1-2.3(m,1H), 3.09(dd2H) 
3.21(t,2H), 3.70(S,3H), 3.84(d,2H), 4.15-4.3(m,3H), 6.88(d,2H), 7.14(m,4H), 8.14(d,2H). ' 

EXAMPLE 65: 2-R-(n-Butvlsulphonvlamino)-3-r4-ri^^^ ^ acid . 

Following the method of Example 20, but using the product of Example 64, the title compound was prepared- 
NMR(d 6 DMSO): 0.75(t,3H), 1 .03-1.45(m,6H), 1.87(d,2H), 1.95-2.2(m,1H), 2.45-2.78(m,3H), 2.88-3 08(m 3H)' 
3.82(d,2H), 3.8-3.95(m,1H), 4.05(brd.2H), 6.84(d,2H), 6.92(d,2H), 7.18(d.2H), 8.13(brs,2H); mass spectrum(-ve 
FAB,MeOH/NBA): 474(M-H)- ; microanalysis found C.55.1; H.6.8; N,7.8%; C 24 H3 3 N 3 0 5 S.2.5H 2 0 requires C55 4" 
H.7.3; N,8.1%. 

EXAMPLE 66 : Methyl 4-r2-r4-(4H)vr1dvnpiperazin-^^ 

Prepared in a similar manner to Example 5, but starting from methyl 4-bromoacetyl-2,6<lichlorophenoxyacetate > 
however stirring for only 6 hours and purification by flash chromatography on silica, eluting first with dichloromethane 
then successively 2,3,4 and 5% v/v methanol/dichloromethane. Concentration of the fractions in vacuo and recrystalli- 
sation of the residue from methanol gave the title compound in 24% yield as a pale orange solid: m p 149-150°C- NMR 
(d 6 DMSO) 6 8.14 (2H. d), 8.06 (2H, s), 6.81 (2H, d), 4.82 (2H, s), 4.05 (0.5H, b), 3.94 (2H, s), 3.73 (3H, s) 3 32 (4H t) 
3.18 (1 .5H, s), 2.64 (4H, t); m/e 438 (M+H) + , 2xCI pattern; > 
calculated for Cao^C^NsO^O.SCHaOH: C, 54.1; H, 5.1 ; N, 9.2. found: C, 53.7; H, 5.4; N, 8.9%. 
The starting material was prepared as follows:- 

(i) Sodium hydride (50% w/w dispersion in mineral oil, 1.32 g) was treated under argon with repeated washes of 
hexane. The oil-free residue was suspended in dry DMF (10 ml) and, with stirring and cooling (ice-bath), a solution 
of 3,5-dichloro-4-hydroxyacetophenone (5.13 g) in dry DMF (15 nil) was added dropwise. Stirring was continued 
for 30 minutes when methyl bromoacetate (3.06 ml) was added dropwise and stirring was continued for a further 
18 hours at ambient temperature. The reaction mixture was added to water, the mixture was extracted twice with 
ethyl acetate, the organic phases dried (MgS0 4 ), filtered and then evaporated. The residue, after recrystallisation 
from hexane (250 ml), gave methyl 4-acetyl-2,6-dichlorophenoxyacetate, 4.25 g, as white crystals: NMR (d fi DMSO) 
5 8.00 (2H, s), 4.80 (2H, s), 3.73 (3H, s), 2.59 (3H, s). 

(ii) A solution of bromine (0.77 ml) in chloroform (10 ml) was added dropwise over 15 minutes to a stirred solution 
of the product from step (i) (4. 16 g) in chloroform (40 ml) at 25°C. The temperature was raised to 40°C for 1 hour 
and then stirring continued for a further 18 hours at ambient temperature. The solvent was removed in vacuo and 
the residual oil purified by flash chromatography on silica, eluting with dichloromethane, to give a crystalline solid. 
Recrystallisation from methanol gave methyl 4-bromoacetyl-2,6<lichlorophenoxyacetate, 1.88 g as white crystals* 
m.p. 89-90°C; NMR (d 6 DMSO) 5 8.06 (2H, s), 4.93 (2H, s), 4.82 (2H, s), 3.72 (3H, s); m/e 355/357 (M+H) + 1 Br 
pattern; calculated for C u HqBxC\ 2 O a : C, 37.1 ; H, 2.3. found: C, 36.8; H, 2.4%. 

EXAMPLE 67: Methyl 4-r2-r4-(4-pvridvnpiperazin-l - y|]acetvn-3-methvlPhenoxvacetate . 

In a similar manner to Example 5, but starting from methyl 4-bromoacetyl-3-methylphenoxyacetate and vith purifi- 
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cation by flash chromatography on silica, eluting with 0 to 5% v/v methanol/dichloromethane, and then by flash chroma- 
tography on neutral alumina, eluting first vith dichloromethane and then 1% v/v methanol/dichloromethane there was 
obtained the title compound in 9% yield as a yellow oil: NMR (d 6 DMSO) 6 8.15 (2H, d), 7.38 (1 H, d). 6.82 (4H, m), 4.88 
(2H, s). 3.75 (2H, s), 3.71 (3H, s). 3.32 (4H, t), 2.61 (4H, t), 2.43 (3H, s), m/e 384 (M+H) + ; calculated for 
5 C 21 H25N 3 O4.0.5H 2 O.0.1 CH 2 CI 2 : C, 63.1 ; H, 6.5; N, 10.5. found: C. 62.6; H, 6.6; N, 10.2%. 
The starting material was prepared as follows:- 

(i) A mixture of 4-hydroxy-2-methylacetophenone (4.8 g), anhydrous potassium carbonate (5.3 g) and methyl bro- 
moacetate (3.55 ml) in anhydrous acetone (100 ml) was stirred for 2 days. The mixture, after filtration and evapo- 

10 ration of the solvent, gave methyl 4-acetyl-3-methylphenoxyacetate, 6.6 g, as a crystalline solid: m.p. 49-50°C; 
NMR (d 6 DMSO) 6 7.84 (1H, d), 6.83 (2H, m), 4.87 (2H, s), 3.71 (3H, s), 2.50 (3H, s), 2.45 (3H, s). 

(ii) Prepared in a similar manner to Example 76 step (ii), but starting from the product of (i) above and purification 
by flash chromatography on silica eluting with 1 0 to 1 7.5% v/v ethyl acetate/hexane. Recrystallisation from ethanol 

75 gave methyl 4-bromoacetyl-3-methylphenoxyacetate, in 35% yield, as white needles: NMR (d 6 DMSO) 6 7.90 (1 H, 
d), 6.90 (1H, s), 6.88 (1H, d), 4.90 (2H, s), 4.78 (2H, s), 3.71 (3H, s), 2.43 (3H, s). 

EXAMPLE 68 : Mixture of methyl 4-[2>r4-(4-pyridyl)piperazin-l-yl1acetyll-2-methylphenoxYacetate and ethyl 4- 
r2-r4-(4-pyridvl)piperazin-1 -vllacetvll-2-methvlphenoxvacetate (3:2). 

20 

A mixture of methyl 4-acety1-2-methylphenoxyacetate (3.33 g) and cupric bromide (7.0 g) in ethyl acetate (50 ml) 
was heated on a steam bath for 18 hours. After filtration, the solvent was evaporated and the residual solid purified by 
flash chromatography on silica eluting with 10% v/v ethyl acetate/hexane to give an off-white solid. Recrystallisation 
from ethanol gave white needles, 2.37 g, shown by NMR (d 6 DMSO) to be a mixture of methyl 4-bromoacetyl-2-methyl- 

25 phenoxyacetate and ethyl 4-bromoacetyl-2-methylphenoxyacetate which was used without further purification. The 
mixture (2.25 g) was added portionwise to a stirred solution of 1 -(4-pyridyl)piperazine (2.45 g) in acetonitrile (50 ml) and 
the mixture stirred for 1 8 hours. The reaction mixture was filtered and the filtrate evaporated to give an orange oil. Puri- 
fication by flash chromatography on silica eluting with dichloromethane then 1 to 3% v/v methanol/dichloromethane 
gave the title mixture of compounds. 0.87 g, as a solid: m.p. 136-138°C; NMR (d 6 DMSO) 6 8.04 (2H, d), 7.85 (1 H, d), 

30 7.82 (1H, s), 6.95 (1 H, d), 6.81 (2H, d), 4.96 and 4.93 (2H, s,s), 4.18 (0.7H, q), 3.84 (2H, s), 3.72 (1.7H, s), 3.30 (4H, t), 
2.60 (4H,t), 2.25 (3H, s), 1 .21 (1 .3H, t), [Ratio of methyl to ethyl ester 3:2]; m/e 384 (M+H) + for methyl ester, 398 (M+H)* 
for ethyl ester; calculated for C 21 H 2 5N 3 0 4 : C 22 H 27 N 3 04 (3:2): C, 66.1 ; H, 6.6; N, 10.8. found: C, 65.8; H, 6.7; N, 10.5%. 
The starting material was prepared as follows: - 

35 (i) A mixture of 4-hydroxy-3-methylacetophenone (5 g), methyl bromoacetate (3.70 ml) and anhydrous potassium 
carbonate (5.52 g) in acetone (1 00 ml) was stirred for 66 hours. The mixture was filtered and the filtrate evaporated 
to give an oil which crystallised on standing giving methyl 4-acetyl-2-methylphenoxyacetate, 7.2 g: m.p. 51-53°C; 
NMR (d 6 DMSO) 5 7.79 (1H, s), 7.77 (1H, d), 6.94(1H,d), 4.93 (2H, s), 3.71 (3H, s), 2.50 (3H, s + DMSO), 2.24 (3H, 
S)- 

40 

EXAMPLE 69 : Mixture of methyl 4-r2-r4-f4-pvridvl)piperazin-1-vnacetvl1-3-methoxyphenoxvacetate and ethv!4- 
[2-[4-(4-pyridyl)piperazin-1 ■yl1acetyl]-3-methoxvphenoxYacetate (3:1 ). 

In a similar manner to Example 68, but starting from methyl 4-acetyl-3-methoxyphenoxyacetate there aas pre- 
45 pared, after flash chromatography on silica eluting with dichloromethane, a mixture of methyl 4-bromoacetyl-3-methox- 
yphenoxyacetate and ethyl 4-bromoacetyl-3- methoxyphenoxyacetate in 60% yield: m.p. 84-86°C. Treatment of this 
mixture, as in Example 68, followed by chromatography on silica eluting with 1 to 5% v/v methanol/dichloromethane 
gave the title mixture of compounds in 24% yield as a solid: NMR (d 6 DMSO) 6 8.13 (2H, d), 7.63 (1 H, d), 6.80 (2H, d), 
6.67 (1H, d), 6.59 (1H, dd). 4.90 and 4.88 (2H, 2s), 4.18 (0.5, q), 3.88 (3H, s), 3.75 (2H, s), 3.71 (2.3H, s). 3.32 (4H, t), 
so 2.62 (4H, t), 1.22 (0.7 H, t) [Ratio of methyl to ethyl ester 3:1]; m/e 400 (M+H) + for methyl ester, 414 (M+H) + for ethyl 
ester; calculated for C 21 H 25 N 3 05: C 22 H 27 N 3 0 5 (3:1): C, 63.3; H, 6.5; N, 10.4. found C, 63.1; H, 6.5; N, 10.3%. 
The starting material was prepared as follows:- 

(i) In a similar manner to Example 68 step (i), but starting from 4-hydroxy-2-methoxy-acetophenone there was 
55 obtained, after evaporation of the solvent and trituration with diethyl ether, methyl 4-acetyl-3-methoxyphenoxyace- 
tate in 91% yield as a white solid: m.p. 95-96°C; NMR (d 6 DMSO) 6 7.64 (1H, d), 6.70 (1H, d), 6.60 (1H, dd), 4.91 
(2H, s), 3.89 (3H, s), 3.72 (3H, s), 2.49 (3H, s). 
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EXAMPLE 7Q : Mixture of dimethyl 2 1 2^4-f2-r4-(4-pvridvl^^ 

grid diethyl 2,2 W4-r2-f4-(4-p yr i<M)piperaz^ ^ -iy 

In a similar manner to Example 68, but starting from dimethyl 2,2'-[(4-acetyl)phenylene-1,3<Jioxy]diacetate there 
was prepared, after flash chromatography on silica eluting with dichloromethane, a mixture of dimethyl 22'-[(4-bro- 
moacetyl)phenylene-1,3-dioxy]diacetate and diethyl 2,2'-[(4-bromoacetyl)phenylene-1,3-dioxy] diacetate in 28% yield 
Treatment of the mixture, as in Example 68, followed by chromatography on silica eluting with 1 to 5% v/v metha- 
nol/dichloromethane gave the title mixture of compounds in 44% yield as a solid: NMR (d 6 DMSO) 6 8 14 (2H d) 7 63 
(1H, d), 6.82 (2H, d), 6.65 (2H, d), 4.96 and 4.93 (2H, 2s), 4 49 and 4.47 (2H, 2s), 4.20 (2H, m), 3.91 (2H, s), 3 75 and 
3.71 (3H, 2s), 3.32 (4H + H 2 0), 2.61 (4H, t), 1 .23 (3H, m) [Ratio of methyl to ethyl esters 1 :1]; m/e 458 (M+H) + for dime- 
thyl ester and 486 (M+H) + for diethyl ester; calculated for C23H27N3O7: C 2 5H 31 N 3 07 (1:1). H 2 O:C,60.0; H63N87 
found: C, 60.3; H, 6.2; N, 8.5%. 
The starting material was prepared as follows:- 

(i) In a similar manner to Example 68 step (i), but starling from 2,4<lihydroxy acetophenone and using 2.4 equiva- 
lents of methyl bromoacetate and 2.4 equivalents of anhydrous potassium carbonate there was obtained, after 
evaporation and trituration with diethyl ether/hexane (1:1 v/v), dimethyl 2,2'- [(4-acetyl)phenylene-1,3-dioxy]diace- 
tate in 82% yield as a white solid: m.p. 119-120°C; NMR (d 6 DMSO) 6 7.64 (1H, d), 6.56 (2H, m), 4 99 (2H s) 490 
(2H, s), 3.73 (3H, s), 3.71 (3H, s), 2.57 (3H, s). 

EXAMPLE 71 : 4-r2-r4-(4-Pvridvl)piperazin-1-vnacelyn- 2 .6-dichloro P henoxvacetic acid. dihvdrochlnririe 

A solution of the product of Example 66 (190 mg) in dioxane (1 .7 ml) was treated with 1 N hydrochloric acid (1 .7 ml) 
and the mixture heated at 100°C for 1 .5 hours. The mixture was cooled, diluted with water and freeze<lried. The solid 
residue, on treatment with a small volume of ethanol, gave the title compound, 120 mg, as a white solid- mp 174- 
176°C; NMR (D 2 0) 6 8.42 (2H, 6), 8.26 (2H, s), 741 (2H, d), 5.24 (2H, s), 4.98 (2H, s), 4.34 (4H, t), 3.90 (4H t); m/e 
424 (M+H) + , 2xCI pattern; calculated for C 19 H 19 CI 2 N 3 0 4 .2HCI.H 2 0: C, 44.4; H, 4.5; N, 8.2. found: C, 44.8; H, 4.2; N, 
8.1%. 



EXAMPLES 72 to 75 



In a similar manner to Example 71, but starting from the product of Examples 63 to 66 the following compounds were 
prepared:- 

EXAMPLE 72 : 4-r2-f4>f4 -Pvridvnpiperaz in-1>vllacetvn-3-methYlphenoxvacetic acid, dihydrochtoride . 

The title compound was prepared from the product of Example 67 in 78% yield: m.p. 242-244°C" NMR (DoO) 5 8 38 
(2H, d), 8.00 (1H, d), 7.36 (2H, d), 7.14 (1 H, s), 7.10 (1H, d), 5.12 <2H, s), 4.97 (2H, s), 4.30 (4H, bs),3.84 (4H bs) 2 75 
(3H, s); m/e 370 (M+H) + ; calculated for C 2 oH 2 3N 3 04. 2HCI. 0.5H 2 O: C, 53.4; H, 5.3; N, 9.3. found C 53 2 H 5 8 N 
8.8%. 

EXAMPLE 73 : 4-r2-r4-(4-Pvridvl)piperazin-1-vi1ac e tvi1-2-methylphenoxyacetic acid, dihvdrochloride . 

The title compound was prepared from the product of Example 68 in 98% yield: m.p. 259 to 263°C' NMR 
(d 6 DMSO+D 2 0) 6 8.46 (2H, d), 7.95 (2H, m), 7.38 (2H, d), 7.15 (1H, d), 5.17 (2H, s), 5.00 (2H, s), 4.19 (4H s) 3 62 
(4H, s), 2.39 (3H, s); m/e 370 (M+H) + ; calculated for C 2 oH 23 N 3 04.2HCI.0.5H 2 0: C, 53.5; H, 5.8; N, 9.4. found- C 53 6' 
H, 5.7; N, 9.5%. ' 

EXAMPLE 74 : 4-r2-f4-(4-Pvridvnpiperazin-1-vna c etvM-3-methoxvphenoxyacetic acid, dihvdrochloride. 

The title compound was prepared from the product of Example 69 in 69% yield: m.p. 168-170°C; NMR 
(d 6 DMS04d4 acetic acid) 6 8.36 (2H, d), 7.93 (1H, d), 7.28 (2H, d), 6.76 (1H, d), 6.72 (1H, dd), 4.86 (2H s) 4 78 (2H 
s), 4.08 (4H, bs), 3.98 (3H, s), 3.54 (4H, bs); m/e 386 (M+H) + ; calculated for C 20 H 23 N 3 O 5 .2HCI.2H 2 O: C, 48 T H 5 9 : 
N, 8.5. found: C, 48.5; H, 5.7; N, 8.3%. ' ' ' 

EXAMPLE 75 : 2 l 2 , -r4-F2- f4-(4-PYricyi)p iperaa acid . dihvdrochloride . 

The title compound was prepared from the product of Example 70 in 79% yield: m.p. 257-258°C; NMR (D 2 0) 6 8.39 
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(2H, d), 8.18 (1H. d), 7.48 (2H, d), 6.94 (1H, dd) P 6.76 (1H, d), 5.18 (2H, s), 5.09 (2H, s), 5.01 (2H, s), 4.29 (4H, b), 3.34 
(4H, b); m/e 430 (M+H) + ; calculated for C 21 H 2 4N 3 O 7 .2HCI.0.5H 2 O: C, 49.5; H, 5.3; N, 8.2 found C. 49.4; H 5.3; N, 7.8%. 

EXAMPLE 76 : 4-r2-t4-f4-PyridYnpiperaz^^^ acid . 

5 

A solution of methyl 4-(2-[4-(4-pyrtdyl)piperazin-1-yQacetyl)-2,6<ii-t^ (241 mg) in dioxane 

(2.0 ml) was treated with 1 N hydrochloric acid and the mixture heated at 100 6 C for 20 hours. The mixture was cooled, 
diluted with water, filtered and the filtrate freeze-dried. The solid residue was purified by flash chromatography on silica 
eluting with toluene/ethyl acetate/0.880 ammonia/ethanol (60:20:10:35 v/v/v/v). The fractions containing the desired 
10 product were evaporated, the residue treated with dioxane, filtered and the filtrate diluted with water and freeze dried to 
give a white foam, which on drying at 55°C gave the title compound, 90 mg: NMR (d 6 DMSO) 6 8.16 (2H, d), 7.97 (2H, 
s), 6.84 (2H, d), 4.22 (2H, s), 3.86 (2H, s), 3.37 (4H, t), 2.64 (4H, t), 1.39 (18H, s); m/e 468 (M+H) + ; calculated for 
C27H37N3O4.2H2O: C, 64.4; H, 8.2; N, 8.3. found C, 64.6; H, 7.9; N, 7.9%. 
The starting material was prepared as followe- 
rs 

(i) In a similar manner to Example 66 step (i), but starting from 2,5-di-lext-butyl-4-hydroxyacetophenone there was 
obtained from the ethyl acetate extracts a brown oil. Flash chromatography on silica, eluting with successively hex- 
ane, then 2% v/v ethyl acetate/hexane and finally 5% v/v ethyl acetate/hexane gave methyl 4-acetyl-2,6-di-leji- 
butylphenoxyacetate in 50% yield as an oil: NMR (d 6 DMSO) 6 7.84 (2H, s), 4.38 (2H, s), 3.76 (3H, s), 2.55 (3H, s), 

20 1 .40 (18H, s); m/e 321 (M+H) + ; calculated for C 19 H280 4 : C, 71 .2; H, 8.8. found C, 71 .5; H, 9.0%. 

(ii) A mixture of the product from step (i) above (4.91 g) and cupric bromide (6.82 g) in ethyl acetate (45 ml) was 
heated at reflux temperature for 24 hours. On cooling, the mixture was filtered and the filtrate concentrated in 
vacuo . The residue on purification by flash chromatography on silica, eluting with 5% v/v ethyl acetate/hexane, gave 
methyl 4-bromoacetyl-2,6-di-tert-butylphenoxyacetate, 4.98 g, as an oil: NMR (d 6 DMSO) 6 7.90 (2H, s), 4.92 (2H, 

25 s), 4.40 (2H, s), 3.76 (3H, s), 1 .41 (18H, s). 

(iii) In a similar manner to Example 5, but starting from the product of step (ii) above and with purification by flash 
chromatography on silica eluting successively with dichloromethane then 2 to 5% v/v methanol/dichloromethane 
there was obtained a solid. Trituration with ether gave methyl 4-[2-[4-(4-pyridyl)piperazin-1-yl]acetyl]-2,6-di-lejl- 
butylphehoxyacetate in 33% yield: m.p. 140-142°C; NMR (d 6 DMSO) 6 7.97 (2H, s). 6.82 (2H, d). 4.39 (2H, s), 3.85 

30 (2H, s), 3.75 (3H, s), 3.33 (4H, t), 2.64 (4H, t), 1 .39 (18H, s); m/e 482 (M+H) + ; calculated for C28H39N3O4: C. 69.8; 

H, 8.2; N, 8.7. found: C, 69.7; H, 8.6; N, 8.1%. 

EXAMPLE 77 : Ethyl 4-r2-r4-(4-pyridyl)piperazin-1-yilacetyl1benzoate . 

35 Prepared in a similar manner to Example 5, but starting from ethyl 4-bromoacetylbenzoate; recrystallisation from 
methanol gave the title compound in 32% yield as pale yellow crystals: m.p. 147-149°C; NMR (d 6 DMSO) 6 8.14 (2H, 
d), 8.08 (4H, q). 6.78 (2H, d), 4.35 (4H, q, AB pattern), 3.98 (2H, s), 3.31 (4H, t), 2.63 (4H, t), 1.35 (3H, t); m/e 354 
(M+H) + ; calculated for C 2 oH 2 3N 3 03: C, 68.0; H, 6.6; N, 1 1 .9. found: C, 68.0; H, 6.5; N, 11.7%. 

40 example 78 ; Sodium 4-[2-f4-(4-pyridyl)plper9zin'1-yil9cetyl1ben2Qate. 

A stirred suspension of the product of Example 77 (353 mg) in methanol (5 ml) was treated with a 1 molar sodium 
hydroxide solution (3 ml). After 2 hours, the cream coloured solid was collected, washed with a little methanol and dried 
to give the title compound, 240 mg, m.p. >300°C; NMR (d 6 DMSO) 6 8.15 (2H, d), 8.05 (4H, t, AB pattern), 6.85 (2H, d), 
45 3.97 (2H, s), 3.38 (4H, t), 2.65 (4H, t), m/e 348 (M+H) + ; calculated for C 18 H 18 N 3 Na0 3 . 0.25H 2 O: C, 61.4; H, 5.3; N, 
1 1.9. found: C, 61.3; H, 5.2; N, 11.7%. 

EXAMPLE 79 : 2-r4-r2-f4-(4-Pyridynpiperazin»1-vnacetvllPhenoxylisobiityric acid, dihydrobromide . 

so A mixture of methyl 2-[4-[2-[4-(4-pyridyl)piperazin-1 -yl]acetyl]phenoxy]isobutyrate (50 mg), 48% w/v hydrobromic 
acid (0.74 ml), dioxane (1 ml) and water (3 ml) was heated at 95°C for 4 hours. The solution was cooled, diluted with 
water and freeze-dried to give the title compound, 40 mg, as a pale yellow solid: m.p. 163-167°C; NMR (D 2 OJ 5 8.40 
(2H, d), 8.16 (2H, d), 7.40 (2H, d), 7.21 (2H, d), 5.21 (2H, s), 4.32 (4H, b), 3.89 (4H, bt), 1.86 (6H, s); m/e 384 (M+H) + ; 
calculated for C2iH25N3.2HBr.2H2O: C, 43.3; H, 5.3; N, 7.2. found: C, 43.6; H, 5.3; N, 7.3%. 

55 The starting material was prepared as follows:- 

(i) In a similar manner to Example 66 step (ii) but starting from methyl 2-(4-acetylphenoxy)isobutyrate and purifica- 
tion by flash chromatography on silica, eluting with ethyl acetate/hexane (1 :2 v/v), there was obtained methyl 2-(4- 
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EXAMPLE 80 : Fthyl 4-f2-f4.f4.nvrlflvnDi Pfl r a ^in.1. Y . 1a ^ tvnnhBnnYv a<>ofafa 

precipitated solid was removed by filtration The f iitrato ««e "II JlT overnignt at ambient temperature when the 

for C 21 H 25 N 3 0 4 : C. 65.8? H, 6.6; N, « * ' ' * '** ^ (M+H)+; 

The starting material was prepared as follows:- 

2,1? f ? mi ' ar 10 EX3mple 76 step but from Product of step (i) above there was arenas 
EXAMPLE 81 = Iso-Prppyl 4-f?-r4.f4-nvr.dv» P in ft r a ,in.i. v n a ^„p h 

The starting material was prepared as follows:; 

EXAMPLE 82 : tort-Butyl ^ra-f^W-nvrirtvhDi^r^in.i.y ^^.^^^^ 
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s). 3.37 (4H, t), 2.62 (4H, t), 1.43 (9H, s); m/e 412 (M+H) + calculated for C 2 3H 29 N 3 04: C. 67.1; H, 7.1; N, 10.2. found: 
C, 66.9; 7.3; N, 10.0%. 

The starting material was prepared as follows: - 

5 (i) In a similar manner to Example 67 step (i), but starting from tert-butyl bromoacetate there was prepared tert - 

butyl 4-acetylphenoxyacetate as a crystalline solid in 90% yield: m.p. 59-61°C; NMR (d 6 DMSO + d 4 acetic acid) 6 
7.94 (2H, d), 6.98 (2H, d), 4.21 (2H, s), 2.52 (3H, s), 1.44 (9H, s). 

(ii) A solution of the product from step (i) above (3.3 g) and N-bromosuccinimide (2.35 g) in carbon tetrachloride 
was heated at reflux temperature for 80 hours. After cooling, the precipitate was removed by filtration and the filtrate 
10 , concentrated in vacuo . Purification of the residual oil by flash chromatography on silica, eluting with 5% v/v ethyl 
acetate/toluene, gave tfid-butyl 4-bromoacetylphenoxyacetate, 1.9 g, as a crystalline solid: m.p. softens at 110- 
116°C; NMR (d 6 DMSO) 6 7.97 (2H, d), 7.04 (2H, d), 4.84 (2H, s), 4.80 (2H, s), 1.43 (9H. s). 

EXAMPLE 83 : Neo oentvl 4-r2-r4-(4-DvridvhDiDerazin-1-vnacetvnDhenoxvacetate. 

Prepared in a similar manner to Example 80, but starting from neopentyl 4-bromoacetylphenoxyacetate. After 
evaporation of the acetonitrile filtrate, the residue was purified by flash chromatography on silica, eluting with 0 to 5% 
v/v methanol dichloromethane, to give an oil. Trituration with diethyl ether/hexane gave the title compound in 23% yield 
as a solid: m.p. 88«90°C; NMR (d 6 DMSO) 6 8.14 (2H, d), 7.98 (2H, d), 7.04 (2H, d), 6.81 (2H, d), 4.97 (2H, s), 3.83 (4H, 
20 s), 3.32 (4H, t), 2.61 (4H, t). 0.86 (9H, s); m/e 426 (M+H) + ; calculated for C 24 H 31 N 3 0 4 : C, 67.7; H, 7.3; N, 9.9. found: C, 
68.1; H, 7.4; N, 9.9%. 

The starting material was prepared as follows:- 

To a stirred suspension of 4-acetylphenoxyacetic acid (4.36 g) in dichloromethane (50 ml) was added oxalyl chlo- 
ride (2.36 ml) and DMF (one drop). The mixture was stirred for one hour and then the solvent removed in vacuo to give 
25 a yellow oil (4.8 g). A solution of this oil in diethyl ether was added dropwise to a stirred solution of neopentyl alcohol 
(2.18 g) and triethylamine (3.4 ml) in diethyl ether (50 ml). After the addition, stirring was continued for a further 1 8 hours 
when the precipitated solid was removed by filtration. Evaporation of the filtrate and purification of the residue by flash 
chromatography on silica, eluting with dichloromethane, gave neopentyl 4-acetylphenoxyacetate, 5.1 g, as a pale yel- 
• low oil: NMR (CDCI 3 ) 6 7.94 (2H, d). 6.95 (2H, d), 4.72 (2H, s), 3.91 (2H, s), 2.56 (3H, s), 0.93 (9H, s). 

30 

(ii) To a stirred solution of the product of step (i) above (2.64 g) in chloroform (25 ml), was added slowly over 10 
minutes, a solution of bromine (0.52 ml) in chloroform (10 ml). Stirring was continued for a further hour and the sol- 
vent removed in vacuo . Trituration of the residue with diethyl ether/hexane gave neopentyl 4-brorhoacetylphenoxy- 
acetate, 2.3 g, as a crystalline solid: m.p. 85-87°C. 

35 

EXAMPLE 84 : Dimethyl 4-r2-r4-(4-pvridvl)plperazin-1-yl1acetyl1phenoxymalonate . 

Prepared in a similar manner to Example 80, but starting from dimethyl 4-bromoacetylphenoxymalonate and after 
evaporation of the aceconitrile filtrate the residue was partitioned between water/dichloromethane. The organic solution 
40 was dried (MgS0 4 ), concentrated and purification by flash chromatography, eluting with 0 to 5% v/v methanol/dichlo- 
romethane, then trituration with diethyl ether gave the title compound in 31% yield as a pale yellow solid: m.p. 115- 
1 16°C; NMR (d 6 DMSO) 6 8.16 (2H, d), 8.02 (2H, d), 7.09 (2H, d), 6.82 (2H, d), 5.95 (1H, s), 3.86 (2H, s), 3.80 (6H, s), 
3.34 (4H, t), 2.63 (4H, t); m/e 428 (M+H) + ; calculated for C 22 H 2 5N 3 0 6 : C, 61 .8; H, 5.9; N, 9.8. found C, 61 .3; H, 5.9; N, 
9.2%. 

45 The starting material was prepared as follows:- 

(i) In a similar manner to Example 67 step (i), but starting from dimethyl bromomalonate and purification by flash 
chromatography on silica, eluting with 50 to 75% v/v diethyl ether/hexane, there was prepared dimethyl 4-acetyl- 
phenoxymalonate in 53% yield as a white crystalline solid: m.p. 71-72°C; NMR (deDMSO) 6 7.95 (2H, d), 7.09 (2H, 

so d), 5.95 (1 H, s), 3.78 (6H, s), 2.53 (3H, s); m/e 267 (M+H) + ; calculated for C 13 H 14 O e : C. 58.6; H, 5.3. found: C, 58.9; 
H, 5.3%. 

(ii) In a similar manner to Example 76 step (ii), but starting from the product of step (i) above and using methyl ace- 
tate in place of ethyl acetate as solvent, there was prepared methyl 4-bromoacetylphenoxymalonate in 59% yield 

55 as a white crystalline solid: m.p. 114-115°C; NMR (d 6 DMSO) 6 7.99 (2H, d), 7.12 (2H, d), 5.99 (1H, s), 4.86 (2H, 

s), 3.80 (6H, s). 
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EXAMPLE 85 : 4-r2-f4-f4.PYri < jYl)pi p e r9 2 in- 1. yl l aret vllDh e n 0 »v a ^t a miH f 

l^Z h *" Pr0dUCt ° f Examp ' e 1 (2 °° m9) in methano ' < 1 0 ml >- P"* 8 "* und * anion, was cooled to 4°C and 
saturated with dry ammonia gas. then sealed in a pressure bottle and kept for 2 days. The orange crystals which 

* ,Htrat,0n 8nd Washin9 with a ,itt,e methano1 - 9 ave «»e compound, 140 mg m 0T47 "lo^Sc- nSS 
KSO) 6 8.16 (2H. d), 7.99 (2H. d), 7.55 (1H. bs). 7.37 (1H, bs). 7.02 (2K d). 6.81 (2H f dT 5 54 sf 3 8oZ 

Si N 15 S^' 2 (4H ' "* ^ (M+H)+ = Ca ' CU,ated f ° r C - H ^03 : C 614; H. 6.3; N. 15 .8 folndfb i i; H,' 
EXAMPLE 86 ; 2-r4-r2-f4-f4-Pyridvnp8perazin-1.vnac e tviinhftnnvy i . N .mPthy i a r ftt?m . 11f 

^,! US ?f u Si ° n °l the Pr0dUCt ° f Exam P' e 1 («» "V) in a 33% w/V solution of methylamine in ethanol f3 mil was 

EXAMPLE 87 : 2-f4-f2.F4.f4.PY r idYl)pi P erazln-1.vnac e tvl1 D hPnnv y1 .N .,2.m a thn Yy< ,«h Y i ) f .^^.^ 

«™ ^th SPer !!i° n ? the Pr0dUCt 01 Example 1 ' (1 00 ma) in 2-methoxyethylamine (1 ml) was stirred for 18 hours Filtra- 
ES^LSS S^ : 9 ""5 ethy ' aceta,e 9ave •» «• compound. 70 mg. as a white crystalline Sid m p. 42- 
«^ £ H u < d 6 DMSO + d 4 acetic acid) 6 8.20 (2H. d). 8.00 (2H. d). 7.14 (2H. d), 7.06 (2H d) 4 62 (2H si 3 72 f4H 

S ssTh 5n 3 ; i 6 3.?5: s) " 278 (4K t): ^ 413 (M+H)+: calculated ,or o-rtiiA.- c m * nlft^ ilS 

EXAMPLE 88 = 2-r4-f2-r4-f4-Pyrldvl) P i P e ra zln.1.vl1a Ce tvnnh ft nnv y 1 .N.fDh e nvlm a th y l)a ^ tfm! w r 

n e o^o? IUti0n of2 ; i [4 (bromoacet y | )pr»enoxy]-N-(phenylmethyl)acetamide (1.40 g) (preparation described in EPO 
052442) m acetonitrile (5 ml) was added to a stirred solution of 1 -(4-pyridyl)piperazine (S g in ££££ 20 mi? 

fl^h^hro? a r m, f ** T " qUOr T ^ d6Canted fr ° m 1,16 r6Sidual 9^. «nen concentrated ?n %£ZE£SX& 
I ^°T at u 9raphy ™ S,hCa ' e,uting with 2 to 5% v/v methanol/dichloromethane. gave a solid TMtuTatom^iE 
£1 ^ ,hS title COm P° und - 95 m * " P- 150-151 °C; NMR (d 6 DMS<b) 6 8.67 OH b 0 8 T(2H d) £S 

S,2' (5 "" ^ 7 06 (2H> 6 81 (2H ' d) ' 4 66 (2H ' S >' 4 34 < 2H - d • 3-84 (2H. s). 3.33 (4H t) 2 L WH t) n5e 
445 (M+H) + ; calculated for C 26 H 28 N 4 0 3 . 0.25H 2 O: C. 69.5; H. 6.4; 12.5. found: C. 69.6; H. 6.4; N. 12.3% 

EXAMPLE 89 = Methyl N-f4-r2-r4-(4-pyridvl) P .p ft r a 7in-1-vn aCft tv.lp h 0 no xvacetv , 1n , winatft 

A solution of methyl N-[4-(bromoacetyl)phenoxyacety0glycinate (0.85 g) in acetonitrile (10 ml) was added to a 
stirred solution of 1- 4-pyridyl)piperazine (0.81 g) in acetonitrile (30 ml). After s ining <»^ £Z^!£££ 

SSSSi^TT f " reS ' dUe WaS PUrifiSd by f ' ash chroma tography on silica, eluting with 0 to 7.5% v/v rneth- 

Z ,2H dia T H ? 7 ni^ 0 " 5 98Ve thS tiUe COm P° und - 1 30 mg. as a foam: NM R (d 6 D M SO) 6 8 58 
(1H. t). 8.16 (2H, d). 8.01 (2H, d), 7.08 (2H, d , 6.83 (2H. d). 5.75 (1H s) 4 68 f2H si 3 92 <9U rt\ -J L tou L 1 1= 

The starting material was prepared as follows:- 

( V°f sus P ension of 4-(acetyl)phenoxyacetic acid (3.00 g) in dichloroaethane (40 ml) was added oxaM 
chloride (1 62 ml and 1 drop of DMF. Stirring was continued for 15 hours and the c.Lr LSoTon evalS 
gave an o,l (I) TrieUiylamine (4.30 ml) was added slowly to a stirred, cooled (4'C) suspLTon 5 nSStfSS 
( fJ ] ? dichloromethane < 25 ml > under "BO"- After stirring for 10 minutes, a K p 

tSZSSm?*"* ^ ?2 and Stirrin9 C ° ntinUed for 3 * rt " t 2 houre - The P reci P i,ate was remoled by 
Htaton and the filtrate concentrated in vacua. Purification of the residue by flash chromatography on silica ekrtina 

with 2% v/v methanol/dichloromethane. gave a solid. Trituration with ether/hexane gave^^acewShSS 

acetyqglycinate. 3.1 g. as white crystals: m.p. 120-121'C; NMR (d 6 DMSO) 6 857 ' (1H 0 7 94 (£ T?07 "SZ 
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(ii) The product of step (0 (3.00 g) and N-bromosuceinimide (2.02 g) in carbon tetrachloride (50 ml) was heated at 
reflux temperature for 64 hours. The solvent was evaporated and the black residue dissolved in methanol/ethyl ace- 
tate, treated with charcoal, filtered and then evaporated. The resulting brown oil was purified by flash chromatogra- 
phy on silica, eluting with dichloromethane. Trituration with hexane gave methyl N-[4- 
5 (bromoacetyl)phenoxyacetyQglycinate, 0.85 g, as a solid: mp softens 1 09-1 1 1 °C; NMR (d 6 DMSO) 6 8.60 (1 H, bt), 

7.99 (2H, d), 7.09 (2H, d), 4.84 (2H, s), 4.69 (2H, s), 3.91 (2H, d). 3.64 (3H, s). 

EXAMPLE 90 : Methyl 4- r2-r4-(4-pvridvnpiperazin-1-yllethynphenoxvacetate . 

w A mixture of methyl 4-[ 1 -(2-methanesulphonyloxyethyl)]phenoxyacetate (2.0 g) and 1 -(4-pyridyl)piperazine (2.26 g) 
in acetonitrile was heated at reflux temperature for 25 hours. The solvent was removed in vacuo and the residue purified 
by flash chromatography on silica, eluting with successively 2.5, 3, 3.5, and 4% v/v methanol/dichloromethane. Isolation 
of the desired fractions and trituration with diethyl ether gave the title compound, 600 mg: recrystallisation from metha- 
nol gave white crystals, m.p. 104-105°C; NMR (dgDMSO) 5 815 (2H, d), 7.15 (2H, d). 6.86 (2H, d), 6.82 (2H, d), 4.74 

15 (2H, s), 3.69 (3H, s), 3.30 (4H, t. 2H, m. + H 2 0), 2.71 (2H, m), 2.54 (4H, t), m/e 356 (M+H) + , calculated for C20H25N3O3. 
0.25H 2 O: C, 66.7; H, 7.1; N, 11.7. found: C, 67.0; H, 7.2; N, 11.4%. 
The starting material was prepared as follows:- 

(i) A mixture of 4-hydroxyphenethyl alcohol (5.37 g), anhydrous potassium carbonate (5.37 g) and methyl bromoa- 
20 cetate (3.80 ml) in anhydrous acetone (50 ml) was stirred for 1 8 hours. The mixture, after filtration, was evaporated 

and the residue after purification by flash chromatography on silica, eluting with 2% v/v methanol/dichloromethane, 
gave methyl 4-[1 -(2-hydroxyethyl)]phenoxyacetate, 5.05 g, as an oil: NMR (CDCI 3 ) 6 7.15 (2H, d). 6.86 (2H, d), 4.62 
(2H, s). 3.84 (2H, m), 3.80 (3H, s), 2.81 (2H, t), 1.40 (1H, bt); m/e 210 (M) + ; calculated for C^H^CV C, 62.8; H, 
6.7. found: C, 62.8; H, 6.8% 

25 

(ii) Methanesulphonyl chloride (0.98 ml) was added dropwise, over 30 minutes, to a stirred, cooled (4°C) solution 
of the product from step (i) (2.22 g) and triethylamine (1 .91 ml) in dichloromethane (35 ml) under argon. After 2 
hours, the solvent was evaporated and the residue partitioned between ethyl acetate (75 ml) and water (20 ml). The 
organic phase was separated, washed with saturated sodium chloride solution (3x15 ml), dried and evaporated. 

30 The residue on purification by flash chromatography on silica, eluting with 45% v/v ethyl acetate/hexane, gave 
methyl 4-[1-(2-methanesulphonyloxyethyl)Jphenoxyacetate, 2.85 g, as an oil: NMR (CDCI 3 ) 6 7.16 (2H, d), 6.87 
(2H, d), 4.62 (2H, s), 4.38 (2H, t), 3.81 (3H, s), 3.00 (2H, t), 2.85 (3H, s); m/e 288 (M + ); calculated for C 12 H 16 0 6 S: 
C, 50.0; H, 5.6; S, 11.1. found: C, 50.1; H, 5.5; S, 11.0%. 

35 EXAMPLE 91 : 4-[2-[4-(4>pyri0yHpipergzin-1-yl1ethyl]phgnoxy9cetiC acid dihydrochlpritfe. 

In a similar manner to Example 71 , but starting from the product of Example 90, there was obtained the title com- 
pound in 95% yield: m.p. 270-273°C; NMR (deDMSO + d 4 acetic acid) 6 8.34 (2H, d), 7.30 (2H, d), 7.22 (2H, d), 6.91 
(2H, d), 4.67 (2H, s), 4.06 (4H, b), 3.46 (4H, b), 3.35 (2H, m). 3.05 (2H, m); m/e 342 (M+H) + ; calculated for 
40 C 19 H22N 3 03.2HCI: C, 55.0; H, 6.5; N, 10.1 . found: C, 54.8; H, 6.2; N, 9.8%. 

EXAMPLE 92 : Tertiary butyl 4-f2-r4-(4-pyridynpiperazin-1-yl1carbonvlmethvnphenoxvacetate. 

In a similar manner to Example 1 8 step (iv), but starting from tertiary butyl 4-(carboxymethyl)phenoxyacetate, there 
45 was obtained after flash chromatography on silica, eluting with 0 to 5% v/v methanol/dichloromethane, a gum. Further 
purification by flash chromatography on neutral alumina, eluting with 1 % v/v methanol/dichloromethane followed by trit- 
uration with diethyl ether gave the title compound in 17% yield as a white solid: m.p. 110-112°C; NMR (d 6 DMSO) 6 
8.22(2H, d), 7.15(2H, d), 7.06(2H, d), 6.83(2H, d). 4.60(2H, s), 3.70(2H, s), 3.62(4H, bt), 3.38(4H, bt + H 2 0), 1 .42(9H, 
s); m/e 412 (M+H) + ; calculated for C23H29N3O4.O.25H2O: C, 66.4; H, 7.1; N, 10.1. found: C, 66.4; H, 7.2; N, 10.1%. 
so The starting material was prepared as follows: - 

(0 Sodium hydride (50% w/w dispersion in mineral oil, 3.7g) was treated under argon with repeated washes of hex- 
ane. The oil-free residue was suspended in dry DMF (100 ml) and 4-hydroxyphenylacetic acid (13.0g) was added 
portionwise to the stirred cooled (4°C) mixture. After 30 minutes, benzyl bromide (9.2ml) was added dropwise and, 
55 after a further 1 hour at 4°C, stirring was continued overnight at ambient temperature. The solvent was evaporated 
in vacuo and the residue partitioned between ethyl acetate and water. The aqueous phase was re-extracted with 
further ethyl acetate and the combined organic extracts washed with water and brine, then dried (MgS0 4 ) and 
evaporated. The crystalline residue gave benzyl 4-hydroxyphenylacetate, 17.8g, as off-white crystals: m.p. 70- 
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7£°C; NMR (CDCI3) 6 7.32(5H, m), 7.14(2H, d), 6.76(2H, d), 5.12(2H, s), 3.59(2H, s); m/e 242 (M') + . 

(ii) Sodium hydride (50% w/w dispersion in mineral oil, 2. 1 g) was treated under argon with repeated washes of hex- 
ane. The oil-free residue was suspended in dry DMF (130 ml) and the product from step (i) (10g) added in three 
portions to the cooled (4°C) stirred mixture. Stirring was continued for a further 15 minutes when tertiary butyl bro- 
moacetate (7.0 ml) was added dropwise over 15 minutes. After 1 hour at 4°C, the mixture was stirred for 6 hours at 
ambient temperature. The solvent was evaporated in vacuo and the residue partitioned between ethyl acetate and 
water. The aqueous phase was re-extracted with further ethyl acetate and the combined organic phases washed 
with water and brine, then dried (MgS0 4 ) and evaporated. The residue, after purification by flash chromatography 
on silica eluting with dichloromethane, gave tertiary butyl 4-(benzyloxycarbonylmethyl)phenoxyacetate 7 5g as a 
Colourless oil: NMR (CDCI 3 ) d 7.31(5H, m), 7.20(2H, m), 6.85(2H, m), 5.12(2H, s), 4.49(2H, s) 3 60(2H s) 
1.48(9H,s);m/e356(M') + . ' V ' h 

(iii) In a similar manner to Example 1 8 step (iii) but starting from the product of step (ii) above was prepared tertiary 
butyl 4-(carboxymethyl)phenoxyacetate in 96% yield as a white crystalline solid: m.p.78-80°C" NMR (d 6 DMSO) 6 
7.15(2H, d), 6.82(2H, d), 4.60(2H, s). 3.48(2H, s), 1.43(9H, s); m/e 266 (M") + ; calculated for C 14 H 18 O 5 .0.75H 2 O- 
C, 60.1 ; H, 7.0. found: C, 59.9; H, 7.2%. 14 185 2 

EXAMPLE 93 : 4-r2»r4-(4- p v rid vn pipera2in>1-vl1carbonvlmethvllDhenoxvacetic acid, dihvdrochloride. 

A solution of the product from Example 92 (50 mg) in a mixture of dioxane (1 ml), water (2 ml) and 1 molar hydro- 
chloric acid solution (0.61 ml) was heated overnight at 90°C. The resulting solution, on dilution with water and freeze- 
drying, gave the title compound, 30mg, as a yellow foam: NMR (d 6 DMSO + d 4 acetic acid) 6 8 31 (2H d) 7 24(2H d) 
7.18(2H, m), 6.87(2H, m), 4.64(2H, s), 3.96(4H, t), 3.72(2H, s), 3.32(4H, t); m/e 356 (M+H)+; calculated' for 
C 19 H 21 N 3 0 4 .2HCI.2.5H 2 0: C, 48,2; H, 5.9; N, 8.9. found C, 48.5; H, 6.0; N, 8.8%. 

EXAMPLE 94 : Methyl 4-r2-r4-( 2-methvlpvrid-4-vl^DiDerazin-1-vl1acetvnphenoxvacet a t e 

Methyl 4-bromoacetylphenoxyacetate (1.72g) was added to a stirred mixture of 1-[4-(2-methylpyridyl)]piperazine 
dlhydrochloride (1 .5g) and triethylamine (2.5 ml) in acetonitrite (25 ml). Stirring was continued overnight when the sol- 
vent was removed in vacuo. Purification by flash chromatography, first on silica eluting with 10% v/v methanol/dichlo- 
romethane and then on neutral alumina eluting with 1% v/v methanol/dichloromethane, gave the title compound 418 
mg, as a white solid: m.p. 155-157°C; NMR (d 6 DMSO) 6 8.00(3H, m), 7.04(21-1, d), 6.70(1H, d) 6 64(1H dd) 4 92(2H 
s), 3.83(2H, s), 3.71 (3H, s), 3.30(4H, b+ H 2 0). 2.61 (4H, t), 2.32(3H, s); m/e 384 (M + H) + ; calculated for C 21 H 25 N 3 0 4 : 
C, 65.8; H, 6.6; N, 1 1.0. found: C, 65.4; H, 6.8; N, 10.9%. 
The starting material was prepared as follows:- 

(i) A mixture of 4-chloro-2-picoline (5 g) and 1 -benzylpiperazine (13.6 ml) in xylene (50 ml) was heated at reflux 
temperature for 18 hours. The solution was cooled and the solid precipitate removed by filtration and the filtrate 
concentrated in vacua Purification by flash chromatography on silica, eluting with 20% v/v methanol/dichlorometh- 
ane gave 4-[4-(2-pico|yl)]-1 -benzylpiperazine, 9.54g, as a light fawn crystalline solid: m.p. 94-95°C NMR (CDCI 3 ) 
6 8.15(1H, d), 7.30(5H, m), 6.51(2H, m), 3>57(2H, s), 3.44(4H, t), 2.57(4H, t). 2.46(3H, s); m/e 168 (M+H) + - calcu- 
lated for C 17 H 21 N 3 : C, 76.4; H, 7.9; N, 15.7. found: C, 75.7; H, 8.1; N, 15.7%. 

(ii) 10% w/w Palladium on charcoal (1.5 g) was added to a stirred solution of the product of step (i) (9.00g) and 2 
molar hydrochloric acid (34 ml) in methanol (180 ml) and the mixture was hydrogenated at room temperature and 
pressure until the theoretical amount of hydrogen had been taken up. Charcoal was added, the mixture stirred for 
5 minutes then filtered through diatomaceous earth and the filtrate on evaporation to dryness gave 1-[4-(2-methyl- 
pyridyl)]piperazine dihvdrochloride, 10.6 g, as a fawn solid: m.p. 64-68°C; NMR (d 6 DMSO) 6 8 20(1 H d) 7 18(1 H 
d), 7.12(1 H, dd), 3.92(4H, t), 3.19(4H, t), 2.51(3H, s + DMSO); m/e 178 (M+H) + ; calculated for 
C 10 H 15 N 3 .2HCI.0.75H 2 O: C, 45.5; H, 7.0; N, 15.9. found: C, 45.3; H, 7.0; N, 15.8%. 

EXAMPLE 95 : 4-f2-r4-(2-methYl pYrid-4-vl)pi p e razin-1- v l 1 acetvn P henQxvacetic acid, dihvdrobromide. 

A mixture of the product of Example 94 (160 mg), 48% w/v hydrobromic acid (0.25 ml) and dioxane (1 ml) in water 
(3 ml) were heated at 90°C for 30 minutes. The solution was cooled, further water added and the mixture freeze-dried. 
Trituration of the residue with absolute ethanol gave the title compound, 50 mg, as a fawn solid: m.p. 146-148°C- NMR 
(d 6 DMSO + d 4 acetic acid) 8 8.17(1H, d), 7.95(2H, d), 7.09(4H, m), 4.94(2H, s), 4.78(2H, s), 3.99(4H, b) 3 07(1 H q) 
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2.46(3H, s), 1.17(1 £H a t); m/e 370 (M+H) + ; calculated for 020^^04.2^.^0.0.502^1501-1: C, 44.1; H, 5.3; N, 7.3. 
found: C, 44.0; H. 5.4; N, 7.2%. 

EXAMPLE 96 : Methyl 4-n-f4-pyridynpiperidin-4-vlloxvDhenoxvacetate 

Diethylazodicarboxylate (0.47 ml) was added dropwise over 30 minutes to a stirred mixture of 1 -(4-pyridyl)-4-pipe- 
ridinol (534 mg), methyl 4-hydroxyphenoxyacetate (546 mg), triphenylphosphine (787 mg) and dry THF (30 ml) in an 
atmosphere of argon and cooled to 4°C. After 1 hour at 4°C, the mixture was allowed to reach ambient temperature and 
stirred for 48 hours. The solvent was removed by evaporation and the residue purified by flash chromatography on silica 
eluting with 5% v/v methanol/dichloromethane. Recrystallisation from ethyl acetate/hexane gave the title compound, 
532 mg, as a white solid: m.p. 74-76°C; NMR (d 6 DMSO) 5 8.15(21-1, bd), 6.89(6H, m), 4.71(2H, s), 4.50(1H, m), 
3.70(2H, m), 3.69(3H, s), 3.23(2H, m), 1 .96(2H, m), 1 .62(2H, m); m/e 343 (M+H) + ; calculated for C 19 H22N 2 0 4 : C, 66.7; 
H, 6.5; N, 8.2. found: C, 66.2; H, 6.7; N, 8.2%. 

EXAMPLE 97 : 4-ri-(4-pvrtdynpiperidin^-yl1oxyphenoxyacetic acid 

Following the method of Example 2, but starting from the product of Example 96, the title compound was prepared 
in 85% yield: m.p. 288-291 °C; NMR (NaOD + cfe DMSO) 6 7.97(2H, d), 6.77(4H, m), 6.69(2H, d), 4.35(1 H, m), 4.19(2H, 
s), 3.53(2H, m), 3.08(2H, m), 1.82(2H, m), 1.49(2H, m); m/e 329 (M+H) + ; calculated for C, Q H 20 N 2 O 4 : C, 65.8; H, 6.1 ; 
N, 8.5. found: C, 65.7; H, 6.3; N, 8.4%. 

EXAMPLE 98 : Methyl 4-n-(4-pyria>npiperidin^ylJmethoxyphenoxyaretate 

Following the method of Example 96, but starting from 4-(4-hydroxymethylpiperidin-1-yl)pyridine, the title com- 
pound was prepared in 18% yield: m.p. 127-129°C; NMR (d 6 DMSO) 6 8.12(2H, d). 6.84(4H, s), 6.81(2H, d), 4.70(2H, 
s), 3.96(2H, bd), 3.79(2H, d), 3.70(3H, s), 2.88(2H, dt). 2.01(1 H, m), 1.82(2H, bd), 1.30(2H, m), m/e 357 (M+H) + ; cal- 
culated for C20H24N2O4.O.5H2O: C. 65.7; H, 6.9; N, 7.7. found: C, 66.1; H, 6.9; N, 7.8%. 

EXAMPLE 99: 4-ri-(4-pvridynplperidln-4-vl1methoxvphenoxyacetic acid. 

Following the method of Example 2 but starting from the product of Example 98, the title compound was prepared 
in 86% yield: m.p. 278-281 °C; NMR (d 6 DMSO + TFA) 6 8.09(2H, t). 7.08(2H, d). 6.78(4H, s). 4.50(21-1, s). 4.20(21-1, bd), 
3.74(2H, d), 3.17(2H, bt), 2.12(1H, m), 1.91(2H, dm), 1.32(2H, m); m/e 343 (M+H) + ; calculated for 
C19H22N2O4.O.25H2O: C, 65.8; H, 6.5; N, 8.1. found: C. 66.0; H, 6.6; N, 8.0%. 

EXAMPLE 100 : Methyl 4-[2-[1-(4-py rid yl)piperidin-4-yl1ethoxy1phenoxyacetate 

Following the method of Example 96, but starting from 4-(4-hydroxyethylpiperidin-1-yl)pyridine, the title compound 
was prepared in 65% yield: m.p. 86-88°C; NMR (d 6 DMSO) 6 8.1 1 (2H, d), 6.85(4H, s), 6.79(2H, d), 4.70(2H, s). 3.96(2H, 
t), 3.92(2H, bd), 3.69(3.H, s), 2.81 (2H, dt), 1 .78(2H, bd), 1 .73(1 H, m), 1 .65(2H, q), 1 .20(21-1, m); m/e 371 (M+H) + ; calcu- 
lated for C 2 iH 26 N 2 04: C, 68.1 ; H, 7.1 ; N, 7,6. found: C, 67.5; H, 7.3; N, 7.5%. 

EXAMPLE 101 : 4-f2-[1-(4-pyridyi)piperidln-4-yHethoxy1phenoxyacetic acid 

Following the method of Example 2, but starting from the product of Example 1 00, the title compound was prepared 
in 74% yield: m.p. 247-249°C; NMR (d 6 DMSO + TFA) 6 8.19(2H, t), 7.19(2H, d), 6.38(4H, s), 4.60(2H, s), 4.25(2H, bd), 
4.01 (2H, t), 3.20(2H, dt), 1.93(3H, m), 1.70(2H, q), 1.28(2H. m); m/e 357 (M+H) + ; calculated for Cso^^O^ C, 67.4; 
H. 6.8; N, 7.9. found: C, 67.0; H, 6.8; N, 7.7%. 

EXAMPLE 102 : Methyl 3-[4-[1-(4-pyridyl)piperidin-4-ynmethoxypheny>lpropionate 

Following the method of Example 96, but starting from 4-(4-hydroxymethylpiperidin-1-yl)pyridine and methyl 3-(4- 
hydroxyphenyl)propionate, the title compound was prepared in 14% yield: 

m.p. 96.5-98.5°C; NMR (d 6 DMSO) 6 8.13(2H, d), 7.11(2H, d), 6.83(4H, m), 3.97(2H, dm), 3.81(2H, d), 3.56(3H, s), 
2.87(2H, dt), 2.77(2H, t), 2.57(2H, t), 2.01(1 H, m), 1.84(2H, m), 1.30(2H, m); m/e 355 (M+H) + ; calculated for 
C21H26N2O3.O.75H2O: C, 68.5; H, 7.2; N, 7.8. found: C, 68.5; H, 7.5; N, 7.6%. 
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EXAMPLE 1Q3 : 3-r4-ri-f4-pvridvl)piperidin-4>vnmethoxvDh e n vn D rop i Q ni C acid 

Following the method of Example 2, but starting from the product of Example 1 61 , the title compound was prepared 
in 80% yield: m.p. 303-307°C; NMR (d 6 DMSO + TFA) 6 8.20(2H, d). 7.25(6H, m), 4.31 (2H, dm), 3.88(2H d) 3 27(2H 
bt), 2.82(2H, t), 2.52(2H, t), 2.25(1 H, m), 2.00(2H, bd), 1.40(2H, m); m/e 341 (M+H) + ; calculated for 
C20H24N2O3.O.25H2O: C, 69.6; H, 7.2; N, 8.1. found: C, 69.6; H, 7.2; N, 8.0%. 

EXAMPLE 104 : Methyl 4-ff1-f4-pvridvl)piperidiiv4-vl1car b oxamidolDh e noxvacetate. hydrochloride 

Thionyl chloride (5 ml) was added dropwise over ten minutes to a stirred suspension of 1 -(4-pyridyl)-4-piperidine- 
carboxylic acid (2.06 g) in dry dichloromethane (20 ml) at 4°C. After 1 hour at 4°C, the mixture was allowed to reach 
ambient temperature and stirred for 16 hours. The solvent was removed by evaporation and the residue dried under 
high vacuum to give a solid foam (2.84 g). 

Triethylamine (0.70 ml) was added to a stirred suspension of methyl 4-aminophenoxyacetate hydrochloride (544 
mg) in dry dichloromethane (10 ml). After stirring for 1 hour, the mixture was cooled to 4°C, and the foam (0 71 g) 
added. After 1 hour at 4°C the mixture was allowed to reach ambient temperature and stirred for 16 hours The precip- 
itated solid was collected, washed with dichloromethane and, on recrystallisation from water, gave the title compound 
744 mg: m.p. 233-234.5°C; NMR (d 6 DMSO) 6 13.56(1 H, b), 9.98(1 H, s), 8.21 (2H. d), 7.51 (2H, d), 7.20(2H d) 6 85(2H 
d), 4.72(2H, s), 4.25(2H, bd), 3.69(3H, s), 3.27(2H + H 2 0), 2.78(1H, m), 1.97(2H, m), 1.67(2H, m); m/e 370 (M+H) +: 
calculated for C^H^NaC^.HCI: C, 59.2; H, 6.0; N, 10.4. found: C, 58.8; H, 6.1 ; N, 10.3%. 

EXAMPLE 1Q5 : 4-4-rri-(ri-(4-pvridvnpiPeridin^.vl1 C ar h oxamido1nhPnoxvacetic acid 

Following the method of Example 2, but starting from the product of Example 1 04, the title compound was prepared 
in 69% yield: m.p. 285-287°C; NMR(NaOD) 6 8.30(2H,d), 7.44(2H,d), 7.07(2H,d), 7.04(2H,d), 4.60(2H s) 4 14(2H bd) 
3.1 1(2H,dt), 2.81(1H,m), 2.1 1(2H,bd), 1.88(2H,dq); m/e 356(M + H) + ; calculated for C 19 H 21 N 3 0 4 . H 2 0: C 61 1- H 6 2' 
N, 11.3. found: C, 60.9; H, 6.2; N, 11.0%. 4 ' ' ' ' 

EXAMPLE 106 : Methyl 4-r2-r(1-(4-pvridvnpiperidin-4-v n acetamidQlPhenoxvacetatft. 

To a stirred solution of 1-(4-pyridylpiperidin-4-yl)acetic acid hydrochloride (400mg) in dry DMF (5ml) was added 
N N'-dusopropylethylamine (1.1ml), HOBT (240mg), 2-(1H-ben 2 otriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluoro- 
phosphate (600mg). After 15 minutes methyl 4-aminophenoxyacetate (280mg) was added and stirring continued over- 
night. The reaction mixture was added to ethyl acetate (100ml) and this mixture washed with water 10% wA/ sodium 
hydrogen sulphate solution and brine, then dried (MgS0 4 ) and evaporated. Purification of the resulting gum by flash 
chromatography, first on silica eluting with 0 to 5% v/v methanol/dichloromethane and then on neutral alumina eluting 
with 2% v/v methanol/dichloromethane gave, on trituration with diethyl ether the title compound, 55mg as an off-white 
solid: m.p. 155-157°C; NMR(d 6 DMSO) 6 9.74(1 H,s), 8.11(2H,d), 7.48(2H,d), 6.86(2H,d), 6.79(2H,d), 4 73(2H s) 
3.91(2H,bd), 3.70(3H,s), 2.84(2H,dt), 2.21(2H,d), 2.03(1 H,m), 1.72(2H,bd), 1-22(2H,dq); m/e 384(M + H) + : calculated'for 
C21H25N3O4. 0.5 H 2 0: C, 64.5; H, 6.6; N, 10.7. found: C, 64.7; H, 6.8; N, 10.8%. 

The starting material was prepared as follows:- 

(i) A stirred suspension of sodium hydride (50% dispersion in mineral oil, 4.8g, 0.1 Moles) in dimethoxyethane 
(300ml) was ice-cooled and treated under an atmosphere of argon with triethyl phosphonoacetate (19 82ml 
0.1 Moles), added dropwise. Stirring was continued for 1 hour during which time the temperature of the mixture was 
maintained <5 °C. The cooling bath was removed and N-benzylpiperidone (17.85ml, 0.1 Moles) was added drop- 
wise. The mixture was stirred overnight at room temperature, then diluted with water (500ml) and extracted with 
ether (3 X 200ml). The combined organic extracts were washed with water (200ml) and saturated brine (100ml) 
dried (MgS04) and concentrated under reduced pressure. The residue was purified by chromatography (flash col- 
umn, eluted with hexane/ethyl acetate; 3:2) to give ethyl 4-carboxymethylene-N-benzylpiperidine ester (5 52g) as 

*£Sr * NMR (CDC ' 3): 1 1 (t3H) ' 2,2 (t,2H) ' 2,4 (m,4H) ' 34 (S,2H) ' 40 (q,2H) ' 56 (s ' 1 H) ' 72 (m,5H): 01/6 260 

(ii) A solution of ethyl 4-carboxymethylene-N-benzylpiperidine ester (5.5g, 21 mMoles) in ethanol (250ml)was 
stirred with 10% palladium on carbon under an atmosphere of hydrogen until a total of 950ml of hydrogen had been 
consumed. An additional quantity of 10% palladium on carbon (500mg) was added and stirring was continued for 
4 hours to remove residual starting material. The mixture was filtered and concentrated under reduced pressure to 
give ethyl 4-carboxymethylpiperidine ester (3.31 g) as a slightly green oil which was used without further purifica- 
tion; NMR (CDCI3): 1.0-1.2 (m,2H), 1.25 (t,3H), 1.7 (s,2H), 1.9 (m,1H), 2.2 (d,2H), 2.6 (td,2H), 3 05 (dt 2H) 4 0 
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(q,2H);m/e172(M+H) + . 

(iii) A mixture of ethyl 4-carboxymethylpiperidine (3.25g), triethylamine (5.28ml), 4-chloropyridine hydrochloride 
(2.85g) and xylene (100ml) was heated at reflux temperature overnight. The mixture was cooled, the precipitate 
removed by filtration and the filtrate evaporated. A solution of the residue in dichloromethane was,.washed with 

5 water, then dried (MgS0 4 ) and evaporated. Purification by flash chromatography on silica, eluting with 10% v/v 
methanol/dichloromethane, gave ethyl 1-(4-pyridylpiperidin-4-yl)acetate, 2.15g, as an oil: NMR(CDCI 3 ) 6 
8.23(2H,d), 6.64(2H,d), 4.26(2H,q), 3.88(2H,dm), 2.89(2H,dt), 2.27(2H,d), 2.05(1 H,m), 1.83(2H,dm), 1.36(2H,dq), 
1.27(3H,t); m/e 249(M+H) + . 

(iv) A mixture of the product from step (iii) (2.20g), 1 molar hydrochloric acid (35.5ml) and dioxane (100ml) was 
10 , heated at 95°C for 3 hours. The resulting solution, on freeze-drying, gave 1-(4-pyridylpiperidin-4-yl)acetic acid 

hydrochloride, 2.3g, as a light-brown powder: m.p. 105-108°C; NMR(d 6 DMSO) 6 13.57(1H,b), 8.18(2H,d), 
7.17(2H,d). 4.21(2H,bd), 3.17(2H,dt), 2.21(2H,d), 2.09(1H,m), 1.83(2H,dm); 1.22(2H,dq); m/e 221(M+H) + ; calcu- 
lated for C 12 H 16 N202. HCI. 1.25 H 2 0: C, 51.6; H, 7.0; N, 10.0; Cl.12.7. found C, 51.7; H, 7.0; N, 9.8; Cl,12.2%. 

is EXAMPLE 107: 4-f2-n-(4-pyridvnpiperidin-4-ynacetamido1phenoxYacetic acid dihydrochloride 

A mixture of the product from Example 106 (30mg), 1 molar hydrochloric acid (0.40ml), water (2ml) and dioxane 
(1ml). was heated at 95°C for 1 hour. The resulting solution, on freeze-drying and trituration of the residue with ether, 
gave the title compound, 25mg, as a light brown solid: m.p. 158-162°C; NMR(d 6 DMSO + d 4 acetic acid) 8.17(2H,d), 
20 7.49(2H,d), 7.20(2H,d). 6.85(2H.d). 4.61(2H,s), 4.23(2H,bd), 3.21(2H,bt), 2.21(3H,m); 1.86(2H,bd + acetic acid). 
1.28(2H,bq); m/e 370 (M+H) + ; calculated for C20H23N3O4. 2HCI. 1.25 H 2 0: C. 51.7; H, 5.9; N, 6.0. found: C. 51.6; H, 
6.0; N, 9.2%. 

EXAMPLE 108: 4-rn-(4-pvridvnpiDeridin-4-vl1aminocarbonvnphenoxvacetic acid dihydrochloride 

25 

Following the method of Example 107, but starting from tertiary butyl 4-[[1-(4-pyridy1)piperidin-4-yQaminocarbo- 
nyljphenoxyacetate (50mg), but with the removal of the insoluble precipitate before freeze-drying, the title compound 
was prepared in 50% yield: m.p. 278-280°C; NMR(d 6 DMSO + d 4 acetic acid) 6 8.19(2H,d), 7.82(2H,d), 7.20(2H,d), 
' 6.98(2H,d), 4.74(2H,s), 4.23(3H,m), 3.38(2H,bt), 2.64(2H,m), 1.64(2H,m); m/e 356 (M+H) + ; calculated for C 19 H2iN 3 04. 
30 2HCI. 1 .25 H 2 0: C, 50.6; H, 5.7; N, 9.3. found: C, 50.6; H, 5.7; N, 9.2%. 
The starting material were prepared as follows. 

(i) Acetyl chloride (3.95ml) was added dropwise to a stirred solution of 4-aminol-benzylpiperidine (10.0g) and tri- 
ethylamine (7.7ml) in dry dichloromethane (1 00ml) at 4°C. The mixture was allowed to reach ambient temperature 

35 and stirred for 16 hours. Water was then added, the organic phase separated and dried (MgS0 4 ), and removal of 
the solvent by evaporation gave 4-acetylamino-1-benzylpiperidine, 10.23g, as a light brown solid which was used 
without further purification: NMR (CDCI 3 ) 5 7.29(5H,m), 5.29(1 H,b), 3.79(1 H,m), 3.49(2H,s), 2.80(2H,dm), 
2.12(2H,dt), 1.95(3H,s), 1.91(2H,dm), 1.46(2H,dq); m/e 233 (M+H) + . 

(ii) 10% w/w Palladium on charcoal (1.5g) was added to a solution of the product from step (i) (10. Og), 1 molar 
40 hydrochloric acid (21 .5ml) and methanol (1 50ml) and the mixture hydrogenated at room temperature and pressure 

until the theoretical amount of hydrogen had been taken up. Charcoal was added, the mixture stirred for 1 hour then 
filtered through diatomaceous earth and the filtrate evaporated to dryness giving 4-acetylaminopiperidine hydro- 
chloride. 8.64g, as a sticky foam: NMR (CDCI 3 + d 6 DMSO). 6 9.72(1 H.b), 9.02(1 H,b). 7.40(1 H.bd), 3.87(1 H,m). 
3.30(2H.m), 2.81(2H,m). 1.86(4H,m), 1.80(3H,s); m/e 143 (M+H) + . 

45 (iii) A mixture of the product from step (ii) (1 .79g), 4-chloropyridine hydrochloride (1 .50g), sodium hydrogen carbon- 
ate (2.86g) in 3-methyl 1 -butanoi (25ml) was heated at reflux temperature for 16 hours. The cooled mixture was fil- 
tered and the filtrate concentrated in vacuo . Purification of the residue by flash chromatography on silica, eluting 
with methanol/dichloromethane (1:2 v/v) gave 4-acetylamino-1-(4-pyridyl)piperidine as a foam, 0.69g: 
NMR(d 6 DMSO) 6 8.10(2H.d), 7.80(1 H.bd), 6.80(2H,dd). 3.82(3H,m), 2.93(2H,dt), 1.78(3H,s), 1.77(2H,m), 

so 1 .33(2H,dq); m/e 220 (M+H) + . 

(iv) The product from step (iii) (0.52g) in 1 molar hydrochloric acid (11.9ml) was heated at 95°C for 5 hours. The 
solvent was evaporated and the residue, on drying over potassium hydroxide in vacuo gave 4-amino-1-(4-pyri- 
dyl)piperidine trihydrochloride hydrate, 0.70g as a light brown solid: m.p. >300°C; NMR (d 6 DMSO) 6 8.28(4H,m), 
7.22(2H,d), 4.27(2H,bd), 3.5 to 3.15(3H + H 2 0), 2.09(2H,m), 1.59(2H,dq); m/e 178(M+H) + ; calculated for 

6 C 10 H 15 N 3 . 3HCI. 0.75 H 2 0: C, 40.0; H, 6.5; N, 14.0. found: C, 40.4; H, 6.3; N, 13.5%. 

(v) A mixture of benzyl 4-hydroxybenzoate (4g), t-butyl bromoacetate (3.7g), powdered anhydrous potassium car- 
bonate (2.4g) and acetone (100ml) was heated at reflux for 3 days. The reaction mixture was cooled and then fil- 
tered and the filtrate evaporated to dryness to give a viscous oil (6.37g). A portion of this oil (3.4g) was dissolved 
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in methanol (30ml) and ammonium formate (4g) was added. The resultant solution was covered with a blanket of 

■ Z r ° f !°* Pd °" ° (1 °° m9) methan °' (5m,) - a,so under «« ^ded. The reaction mi* 

11^ n T" 1 * emperature for 18 hours th en the catalyst was filtered off through a pad of Weselguhr and 
washed with ethanol and water. The combined filtrate and washings were evaporated to dryness and the ^idue 
was part.t,oned between dichloromethane and aqueous sodium bicarbonate^he aqueous la^er wis siaTafi 
2 d,Ch,0 ; om fl nane and the " acidified with dilute aqueous citric acid solution. A soN^rS 

taUd which was collected washed with water and air-dried to give 4-t-butoxycarbonylmethoxybenzoic acid (1 SS 
as a white crystalline solid: m.p. 119-121°C. i'-*ow.. 

(vi) Following the method of Example 106, but starting from the product of step (v) and the product from steo fiv) 
and purrfication by flash chromatography on silica eluting with 0-5% v/v methanol/dichlor^ 

S£ a 1 b ^- t[1 - (4 ^ r ^^ hexafluorophSphaS^ 

yield as a white solid: m.p. 196-198°C; NMR(d 6 DMSO) 6 8.21(2H,d). 8 18(1Hd) 7 80f2Hd> 7 1<vphhT 

cu!a 5 tS C 4 - 7 H (2 N'S 4 HP ( F 3K r \l TtT + H20) " 1 ^ (2Km) - 1 ^H.m)TSH,sTmVe H 4 d 2' 

ciliated for C 23 H 29 N 3 0 4 . HPF 6 : C, 49.6; H. 5.4; N. 7.5. found: C, 49.1; H, 5.5; N, 7.3% The free base was aener 

P^l^n ofte aST^ ° n a ' Umina **■ "* 1% V/V methan °' S tne 

EXAMPLE 109: 4.ff1.(4.pYrldYl)piperidin.4-vl1methvi a min 0 r a rhnn Y | lD heno Wa ^tlr ? r ,? 

The starting material was prepared as follows:- 

5^,SMS^J^T H * 4 • ,^|2H • M, • 3,4,2Hi ~ 

The product was used in step (ii) without further purification 
(ii) A solution of the product from step (i) (6.50g) in trif luoroacetic acid (50ml) was stirred overnight The solvent was 
Z5SZ? J" r6SidUe ' m PUrmCati0n by ' ' aSh chromato 9^^^ 

anol/d.chloromethane gave N-[4-piperidinylmethyl]acetamide, 3.78g, as a yellow oil- NMR fd 4 acetic addTs 
3.22(2H,bd), 2^6(2H.d), 2.81(2H.dt). 1.83(3H.s). 1.76(2H,bd). 1.67<? H ,m). 1.26(2H,dq); 3Tl£ (JS? 
!! ^ e method of Example 1 06 step (i), but starting from the product of (ii) above and purification by flash 

noZh %*Z °"i ^ ^ 20 tD 33% V/V "^anoUdich.oromethane there was obtaES^SSES 
nomethylp.perid.n-1-yl)pyr.dine in 28% yield as a gummy solid: NMR (d 6 DMSO) 6 8 18f2H dW fitfiM H t 
7.07(2H.dM.12(2H.bd).3.05(2H^ 

Ov) Following the method of Example 108 step (iv), but starting from the product of ( i i) above, there was obtained 

tt^^^T^'^Z^ 35 3 y6ll0W 9Um: NMR ^sDMSO) 6 8.26(4H.m), 7 2^ 
4.26(2H,Dd),3.19(2H,dt),2.74(2H,t).2.05(1H.m), 1.92(2H,bd), 126(2H,dq); m/e 192 (M+H) + 

Smc ^rV h K m6lh0d ° f E . Xample 106, ^ Startin9 from tne P f0duct of Exam P' e 1 °8 step (v) and the product 
ri^ili^T T d PU Ik ^ n , by f ' aSh chramat °9 ra Pny on Silica, eluting with 0 to 5% vl methanofdSJo 
romethane and trituration with d.ethyl ether there was obtained tertiary butyl 4-[[l -(4-pyridyl)piperidin-4-ymmeZ° 
LT^" yllPhenOXyaCetate hexafl «°'°Pr.osphate in 35% yield as a wh te sSid: mp 182 184°C NMR 
(deDMSO) 6 13.11(1H.b). 8.37(1H,t), 8.17(2H.d), 7.80(2H,d). 7.19(2Hd) 6 95(2H d) 4 72fcH s^lV^f 

0.5 H 2 0. C. 49.6; H, 5.7; N, 7.2; P, 5.4. found: C, 49.6; H, 5.7; N, 7.1; P, 5.8%. 
EXAMPLE 110: 4-rri-f4-nvridvnDiDerariin - 4.vll ca rhoYamidolPheny laf ! i»tlr *r-M 

etate F hS.^TfH^/ Exam P la 2 - b "» siting from methyl 4-[[1-(4-pyridyl)piperidin-4-yl]carboxamido]phenylac- 
! ««ul ^ de * he Wle com P° und was Prepared in 93% yield: m.p. 281-282°C; NMR (d fi DMSO) 6 9 87f1Hs1 

Vm^^^'S*"?, 6&3(2H - dd) - 400 < 2H - d -). 3.49(2H.s). 2.90(2H,dt). S3. S 
1.66(2H,dq) m/e 340 (M + H) + ; calculated for C 19 H 21 N 3 0 3 : C. 67.2; H, 6.2; N. 12.4. found: C. 67 4- H 6 2" N 12 4% 
The starting material was prepared as follows:- o'*.n, t>.-i. n, iz.4%. 

(i) Following the method of Example 104. but starting from methyl 4-aminophenylacetate hydrochloride, methyl 4- 
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[[1-(4i3yridyl)piperidin-4-y1]carboxamido]phenylacetate hydrochloride was prepared in 78% yield: m.p. 235- 
236.5°C; NMR (cfeDMSO) 6 13.61(1H,b), 10.10(1H,s), 8.21(2H,d), 7.55(2H,d), 7.21(2H,d), 7.16(2H,d), 
4.28(2H,dm), 3.60(5H,s), 3.30(2H,m + H 2 0), 2.81 (1 H,m), 1 .98(2H,m), 1 .67(2H,m); m/e 354(M+H) + ; calculated for 
C20H23N3O3. HCI: C, 61.6; H, 6.2; N, 10.8. found: C, 61.7; H, 6.3; N, 10.6%. 

5 

EXAMPLE 1 11 : 4-Methvloxvcarbonvlm ethvlaminoDhenvl ri-(4-pvridvl)piperidin^4>vl1acetate 

Thionyl chloride (1ml) was added dropwise to a stirred suspension of [1-(4-pyridyl)piperidin-4-yl]acetic acid 
(300mg) in dry dichloromethane (5ml) and the mixture stirred for 4 hours. The solvent was evaporated and the residue 

10 triturated with hexane and dried under high vacuum over potassium hydroxide to give a solid foam. 

A solution of the foam in dry dichloromethane (5ml) was added dropwise to a stirred solution of methyl N-(4-hydrox- 
yphenyl)glycinate (210mg) and triethylamine (0.33ml) in dry dichloromethane (10ml) and the mixture stirred for 16 
hours. The mixture was diluted with dichloromethane, washed with water, dried and evaporated. Purification by flash 
chromatography on silica, eluting with 0 - 10% v/v methanol/dichloromethane and trituration of the resulting gum with 

15 diethyl ether gave the title compound, 80mg, as a white solid: m.p. 120-122°C; NMR(d 6 DMSO), 6 813(2H,d), 
6.84(2H,d), 6.81 (2H,d), 6.54(2H,d), 6.01(1 H,t), 3.96(2H,bd), 3.90(2H,d), 3.66(3H,s), 2.90(2H,dt), 2.50(2H,d + DMSO), 
2.07(1 Km), 1.81(2H,bd), 1.30(2H,dq); m/e 384(M+H) + ; calculated for C21H25N3O4. 0.5 H 2 0: C. 64.3; H, 6.6; N, 10.7. 
found: C, 64.2; H, 6.3; N, 10.7%. 

20 EXAMPLE 112: Methyl 4-r2-M -(4- pyridynpiperidin-4-ynacety 11 phenoxyacetate 

Oxalyl chloride (2.40 ml) was added to a stirred suspension of [1-(4-pyridyl)piperidin-4-yl]acetic acid hydrochloride 
hydrate (1 .25 g) in dry dichloromethane under argon. A few drops of dry DMF were added and the mixture stirred for 
30 minutes to give a clear solution. The solvent was removed jn vacuo and the residue dried. The resulting solid foam 

25 was suspended in dichloroethane (40 ml), the suspension cooled to 4°C and with stirring, aluminium chloride (3.21 g) 
added. After 30 minutes the mixture was allowed to warm to ambient temperature when methyl phenoxyacetate (1.16 
ml) was added and stirring continued for a further 2.5 hours. The mixture was added to an ice-water mixture to which 
was added dichloromethane. The aqueous phase was adjusted to pH7 and the solid removed by filtration. The filtrate 
was extracted three times with dichloromethane and the extracts dried (MgS0 4 ). Evaporation of the solvent gave a clear 

30 oil which crystallised on addition of ether. The solid was collected and on recrystallisation from methyl acetate gave the 
title compound, 1 .06 g: m.p. 137-138°C; NMR (d 6 DMSO) 6 8.1 1 (2H, b). 7.94 (2H, d), 7.03 (2H, d), 6.78 (2H, bd), 4.91 
(2H, s), 3.90 (2H, d), 3.71 (3H, s), 2.91 (2H, d), 2.85 (2H, dt), 2.12 (1H, m), 1.75 (2H, bd), 1.26 (2H. dq); m/e 369 
(M+H) + ; calculated for 03^4^04: C, 68.5; H, 6.6; N, 7.6. found C, 68.2; H, 6.5; N, 7.5%. 

The starting [1 -(4-pyridyl)piperidin-4-yl]acetic acid hydrochloride hydrate is described in Example 106 steps (i) and 

35 (ii). 

EXAMPLE 113: 4-r2-f1-(4-pvridvnpiperadin-4-vl1acetvnphenoxvacetic acid hydrochloride . 

A mixture of the product of Example 1 1 2 (300 mg), dioxan (10 ml) and 1 solar hydrochloric acid (2.7 ml) were stirred 
40 for 80 hours at ambient temperature. The solvent was removed in vacuo and a little water added. The resulting solid 
was collected, washed with water and, after drying, gave the title compound, 170 mg: m.p. 239-241 °C; NMR (D 2 0) 6 
8.17 (2H, d), 8.15 (2H, d), 7.36 (2H, d), 7.20 (2H, d), 5.01 (2H, s), 4.33 (2H, d), 3.38 (2H, dt), 3.16 (2H, d), 2.48 (1H, m), 
2.08 (2H, d). 154 (2H, dq); m/e 355 (M+H) + ; calculated for C20H22N2O4.HCLI.5H2O: C, 57.4; H, 6.1; N..6.7. found: C p 
57.3; H, 6.1 ;N, 6.4%. 

45 

EXAMPLE 114: Methyl 4-f2-r4>(4-pyridynpiperazin-1-yn-2.2-dimethylacetyi1 phenoxyacetate. 

Methyl 4-(2,2-dimethylbromoacetyl)phenoxyacetate (1 .58 g) was added to a stirred solution of 1 -(4-pyridyi)pipera- 
zine (1.63 g) in acetonrtrile (40 ml). After 34 days, the solid formed was removed by filtration and the filtrate evaporated 
so to give an oil. Purification by flash chromatography on silica, eluting with 0.5 to 4.0% v/v methanol/ dichloromethane 
gave the title compound, 240 mg, as a white foam: 

NMR (d 6 DMSO) 6 8.49 (2H, d), 8.12 (2H, d), 6.96 (2H, d), 6.77 (2H, d), 4.87 (2H, s), 3.69 (3H, s), 3.28 (4H, t), 2.58 (4H, 
t). 1.25 (6H, s); m/e 398 (M+H) + ; calculated for C 2 2H27N 3 O 4 .0.25H 2 O:.C, 65.7; H, 6.8; N, 10.4. found: C, 65.3; H, 6.9; 
N, 10.4%. 

55 The necessary starting material was prepared as follows:- 

(i) Following the method of Example 67 step (i) but starting from 4-(2,2-dimethylacetyl)phenol and only stirring for 
18 hours instead of 2 days, there was obtained methyl 4-(2,2-dimethylacetyl)phenoxyacetate, in 90% yield, as an 
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off-white crystalline solid: m.p. 45-46°C; NMR (d 6 DMSO) 5 7.92 (2H, d), 7.02 (2H, d), 4.90 (2H, s). 3.71 (3H, s), 
3.60(11-1, m), 1.09 (6H, d). 

(ii) Bromine (2.09 ml) was added dropwise over ten minutes to a stirred solution of the product of step (i) above 
(9.44 g) in carbon tetrachloride (200 ml). The solution was stirred for 16 hours, then the solvent was evaporated in 
s vacuo to give an orange oil. A solution of this oil, in a small volume of dichloromethane, was filtered through silica 

and the clear filtrate, on evaporation, gave methyl 4-(2-bromo-2,2-di methyl acetyl)phenoxyacetate, 11.3 g, as a 
white crystalline solid: m.p. 46-50°C; NMR (d 6 DMSO) 6 8.09 (2H, d) ( 7.05 (2H, d), 4.92 (2H, s), 3.72 (3H, s), 2.00 
(6H,s). 

10 EXAMPLE 115: 442-r4-f4-Pvridvl)Piperazin-1-vn-2.2-dimethvlacetvnDhenoxvacetic acid. 

Following the method of Example 2 but starting from the product of Example 114 and stirring for 16 hours instead 
of 2 hours, the title compound was obtained in 76% yield, as a white crystalline solid: m.p. 278-279°C; NMR (D 2 0) 6 
8.72 (2H, d), 8.20 (2H, d), 7.16 (4H, d). 4.76 (2H, s), 3.80 (4H, bt), 2.91 (4H, bt), 1.55 (6H, s); m/e 406 (M+Na) + . 384 
is (M+H) + ; calculated for C 21 H 25 N 3 O 4 .0.5NaCI: C, 61 .1 ; H, 6.1 ; N, 10.2. found: C, 60.8; H, 5.9; N, 10.0%. 

EXAMPLE 116: RS Methyl 4-r3-r4-(4-Pvridvl)piperazin-1-vlV2-methvlpropanovnphenoxvacetate. 

A stirred mixture of methyl 4-(2 1 2-dimethylbromoacetyl)phenoxyacetate (3.15 g), and 1-(4-pyridyl)piperazine (3.26 
20 g) in acetonitrile (200 ml) was heated at reflux temperature for 4 days. The solvent was removed in vacuo and the res- 
idue partioned between dichloromethane/water. The organic phase was dried (MgS0 4 ), evaporated and then purified 
by flash chromatography on silica, eluting with 2 to 5% v/v methanol/dichloromethane. Further purification by flash chro- 
matography on neutral alumina, eluting with dichloromethane, gave the title compound, 350 mg, as a clear oil: NMR 
(d 6 DMSO) 6 8.12 (2H ( d), 7.98 (2H, d), 7.04 (2H, d), 6.75 (2H, d), 4.92 (2H, s), 3.86 (IH.m), 3.71 (3H, s), 3.19 (4H, t), 
25 2.70 (1H, q), 2.49 (DMSO+4H), 2.36 (1H, q), 1.09 (3H, s), trace of dichloromethane; m/e 398 (M+H) + ; calculated for 
C22H27N3O4.O.I CH 2 CI 2 : C, 65.3; H p 6.7; N, 10.3. found: C, 65.1; H, 6.9; N, 10.1%. 

EXAMPLE 117: Methvl 4-r4-r4-f4-Pvridvnpiperazin-1-vl1methylphenvnbuiyrate. 

30 1 -(4-Pyridyl)piperazine (1 .63 g) was dissolved in warm acetonitrile (25 ml), the solution cooled to 30°C and with stir- 
ring, a solution of methyl 4-(4-bromomethylphenyl)butyrate in acetonitrile (5 ml) added. After 30 minutes the resulting 
precipitate was removed by filtration and the filtrate concentrated in vacuo to give a yellow oil. Purification by flash chro- 
matography on silica, eluting with 0 to 4% v/v methanol/dichloromethane gave a solid. Trituration with ether and removal 
of the insoluble solid gave a clear solution. Concentration of this solution gave the title compound, 0.90 g, as a white 

35 fluffy solid: m.p. 126-127°C; NMR (d 6 DMSO) 6 8.14 (2H, d), 7.24 (2H, d), 7.14 (2H, d), 6.77 (2H, d), 3.59 (3H, s), 3.48 
(2H, s), 3.30 (4H, t), 2.59 (2H, t), 2.47 (4H, t). 2.32 (2H, t), 1.63 (2H, m); m/e 354 (M+H) + ; calculated for 
C 21 H 2 7N3O 2 .0.25H 2 O: C, 70.4; H, 7.7; N, 11.7. 
found: C, 70.6; H, 7.6; N, 1 1 .7% 

40 EXAMPLE 118: Methvl 5-r4-r4-(4-pyrioVnpiperazin-1-vl1methylphenynpentanoate. 

A mixture of methyl 5-(4-bromomethylphenyl)pentanoate and 5-(2-bromomethylphenyl)perrtanoate, 70:30 w/w by 
NM R, prepared according to the method for the starting material in Example 1 1 7 (2. 1 4 g) was reacted in a similar man- 
ner to Example 117. The crude mixture of esters was purified by flash chromatography on silica, eluting with 0-5% v/v 
45 methanol/dichloromethane. Evaporation of the appropriate fractions gave the title compound, 605 mg, as a waxy solid: 
m.p. 53-54°C; NMR (d 6 DMSO) 6 8.13 (2H, d), 7.23 (2H, d), 7.14 (2H, d), 6.79 (2H, d), 3.58 (3H, s), 3.47 (2H, s), 3.30 
(4H, t + H 2 0), 2.57 (2H, t), 2.46 (4H, t). 2.32 (2H, t), 1 .56 (4H, m); m/e 368 (M+H) + ; calculated for C 22 H 29 N 3 O 2 .0.5H 2 O: 
C, 70.1; H, 8.0; N, 11.2. found: C, 70.3; H, 8.2; N, 11.0%. 

so EXAMPLE 119: 4-r4-r4-(4-pyridvnpiperazin-1-ynmethvlPhenvllbutvric acid, dihvdrochloride. 

Following the method of Example 71 but starting from the product of Example 1 1 8 and heating at 100°C for 4 hours 
instead of 1 .5 hours the title compound was prepared in 88% yield: m.p. 236-238°C; NMR (D 2 0) 6 8.40 (2H, d), 7.66 
(2H, d), 7.61 (2H, d), 7.36 (2H, d), 4.61 (2H, s), 4.19 (4H, b), 3.69 (4H, b), 2.94 (2H, t), 2.61 (2H, t), 2.15 (2H, m); m/e 
55 340 (M+H) + ; calculated for C 2 oH 25 N 3 0 2 .2HCI.0.5H 2 0: C, 57.0; H, 6.6; N, 10.0. found: C, 57.2; H, 6.9; N, 9.8%. 
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EXAMPLE 120: Mixture of 5-r4-f4-(4-pvridvl)pipera2in-1 vllmethvlphenynpentanoic acid and 5-r2>r4»(4-pyri- 
dyDpiperazin-l-ynmethyl phenvllpentanoic acid, dihvdrochioride (4:1). 

Following the method of Example 119, but starting from the crude mixture of esters in Example 1,18, there was 
5 obtained the title mixture of compounds in 59% yield, as a white solid: NMR (D 2 0) 6 8.38 (2H, d). 7.62 (4H, m), 7.35 
(2H, d), 4.70 (0.4H, s), 4.61 (1.6H, s), 4.18 (4H, b), 3.68 (4H, b), 2.98 (0.4H, t), 2.91 (1.6H, t), 2.59 (2H, t), 1.82 (4H, m); 
m/e 354 (M+H) + ; calculated for C21H27N3O2.2HCLO.5H2O: C. 57.9; H, 6.9; N, 9.7. found: C, 59.6; H, 7.2; N, 9.4%. 

EXAMPLE 121: Ethvl 6-r4-f4- P vrldvlamino)phenoxv1hexanoate. 

10 

Trifluoroacetic acid (3 ml) was added to a stirred solution of ethyl 6-[4-[N-(4-pyridyl)-N-tertiary-butyloxycarbo- 
nylamino]phenoxy]hexanoate (260 mg) dissolved in dichloromethane (3 ml). After 18 hours the solvents were removed 
in vacuo and the residual gum dissolved in dichloromethane. This solution was treated with a saturated solution of 
sodium hydrogen carbonate. The organic phase was washed with water, dried and evaporated. Trituration of the resi- 
15 due with hexane gave the title compound, 120 mg, as a white solid: m.p. 104-106°C; NMR (CDCI 3 ) 6 8.22 (2H, d). 7.12 
(2H, d), 6.90 (2H, d). 6.64 (2H, dd), 5.82 (1 H, s), 4.13 (2H, q), 3.97 (2H, t), 2.34 (2H, t), 1 .80 (2H, m), 1 .70 (2H, m), 1 .53 
(2H, m), 1.27 (3H, t); m/e 329 (M+H) + ; calculated for 0^24^03-0.25^0:0, 68.6; H, 7.4; N, 8.4. found: C, 68.8; H, 
7.3; N. 8.2%. 

The necessary starting material was prepared as follows:- 

20 

(i) A stirred mixture of 4-chloropyridine hydrochloride (2 g) and 4-methoxyaniline (4.9 g) was heated at 140°C for 5 
hours. After cooling the residue was dissolved in dichloromethane (250 ml), the solution extracted with water 
(2x100 ml). The aqueous extracts were treated with sodium hydroxide solution and then extracted with ethyl ace- 
tate (4x100 ml). The combined organic extracts were washed with water, and saturated sodium chloride solution, 

25 then dried and the solvent evaporated. Purification by flash chromatography on silica, eluting with 10% v/v metha- 
nol/dichloromethane gave 4-(4-pyridylamino)methoxybenzene, 2 g, as a fawn solid: m.p. 159-160°C; NMR 
(dgDMSO) 6 8.47 (1H, s), 8.09 (2H, d), 7.10 (2H, d), 6.92 (2H, d), 6.70 (2H, dd), 3.73 (3H, s); m/e 201 (M+H) + ; cal- 
culated for C 12 H 12 N203: C, 72.0; H, 6.0; N, 14.0. found: C, 71.4; H, 6.1; N, 13.8%. 

(ii) A mixture of the product from step (i) above (2.0 g) and 48% w/v hydrobromic acid (30 ml) was heated at 140°C 
30 for 4 hours. The cooled solution was neutralised with 0.880 ammonia solution and then extracted four times with 

ethyl acetate. The combined organic extracts were washed with water and saturated sodium chloride solution, then 
dried (MgS0 4 ) and evaporated. Purification by flash chromatography on silica, eluting with 10 to 20% v/v metha- 
nol/dichloromethane gave 4-(4-pyridylamino)phenol, 0.78 g as an off-white solid: m.p. 246-248°C; NMR 
(CDCI 3 +d 6 DMSO) 6 8.92 (1H, b), 8.09 (2H, d), 7.31 (1H, s). 7.00 (2H, d), 6.79 (2H, d), 6.67 (2H, dd); m/e 187 
35 (M+H) + . 

(iii) A mixture of the product from step (ii) above (0.78 g), di-tertiary-butyl dicarbonate (0.91 g), triethylamine (0.59 
ml), 1 ,2-dimethoxymethane (20 ml) and water (1 0 ml) was stirred for 1 8 hours. The solvents were removed in vacuo 
and the residue partitioned between ethyl acetate and water. The aqueous phase was extracted two times with fur- 
ther ethyl acetate and the combined organic extracts washed with water and brine, dried (MgS0 4 ) and evaporated 

40 to a small volume when crystallisation occurred. Collection by filtration gave 4-[N-(4-pyridyl)-N-tertiary-butyloxycar- 
bonylamino]phenol, 1.07 g as a white crystalline solid: m.p. 192-194°C (dec); NMR (CDCI 3 ) 6 8.28 (2H, dd), 7.18 
(4H, s). 6.76 (2H, dd), 6.03 (1 H, bs), 1 .57 (9H, s); m/e 287 (M+H) + . 

(iv) Sodium hydride (50% w/w dispersion in mineral oil, 55 mg) was added under argon to a stirred solution of the 
product from step (iii) above (300 mg) in dry DMF (5 ml). After five minutes, ethyl 6-bromohexanoate (0.20 ml) was 

45 added and the mixture stirred for 1 6 hours. The DMF was evaporated in vacuo and the residue partitioned between 
dichloromethane and water. The aqueous phase was extracted with further dichloromethane. The combined 
organic extracts were washed with water then dried, and evaporated. The residue was purified by chromatography 
on alumina, eluting with dichloromethane and then 1% v/v methanol/dichloromethane. Evaporation of the appropri- 
ate fractions gave ethyl 6-[4-[N-(4-pyridyl)-N-tertiarybutyloxycarbonylamino]phenoxy]hexanoate, 260 mg, as a yel- 

50 low gum: NMR (CDCI3) 5 8.40 (2H, dd), 7.16 (2H, dd), 7.07 (2H, m), 6.90 (2H, m), 4.13 (2H, q), 3.98 (2H, t), 2.34 

(2H, t), 1 .78 (4H, m), 1 .57 (2H, m), 1 .44 (9H, s), 1 .26 (3H, t); m/e 429 (M+H) + . 

EXAMPLE 122: 6-f4-(4-pyridylamino)phenoxylhexanoic acid hydrochloride. 

55 Following the method of Example 71, but starting from the product of Example 121 and heating at 100°C for 16 
hours instead of 1.5 hours, the title compound was obtained in 80% yield as a freeze-dried solid: NMR (d 6 DMSO) 6 
13.63 (1H, b), 11.95 (1H, b), 10.49 (1H, s), 8.21 (2H, d). 7.26 (2H, d). 6.98 (4H. m), 4.00 (2H, t), 2.23 (2H, t), 1.70 (2H, 
m), 1.55 (2H, m), 1.45 (2H. m); m/e 301 (M+H) + ; calculated for C^HgoNgOg.HCI. 1.25H 2 0: C, 56.8; H. 6.6; N, 7.8. 
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, found: C, 56.8; H, 6.6; N, 7.4%. 

EXAMPLE 123: N-r4-r(4-pyridvnp»perazin-l-vnbenzovn-N-methvlalv cine. trifluoroacetate 

5 To a solution of ethyl N-[4-[(4-pyridyl)piperazin-1-yl]benzoyl]-N-methylglycinate (78 mg) in methanol (2 ml) was 

added sodium hydroxide solution (1 N, 0.4 ml) and the resultant mixture was stored at room temperature for 1 hour. The 
pH of the reaction mixture was adjusted to 2 by addition of 2N HCI (aq) (0.45 - 0.5 ml) and the resultant solution was 
purified by preparative rp-hplc on a DYNAMAX C-18, 60A [83-201 -C] column using an acetonitrile/water mobile phase 
containing 0.1% trif luoroacetic acid, to give, after lyophilisation, the title compound (46 mg) as a glass: NMR (d 6 -DMSO) 

w 5 2.98 (3H, s), 3.45 (4H, m), 3.86 ( 4H, m), 4.07 (2H, s), 6.97 (2H, d), 7.23 (2H, d), 7.31 (2H, m), 8.27 (2H, d); m/Z 355 
( M + H) + ; calculated for C 19 H 22 N 4 0 3 . 1.0 CF 3 C0 2 H. 1.25 H 2 0: C, 51.4%; H, 5.24%; N, 11.4%; found: C, 51.2%; H, 
4.9%; N, 11.2%. 

The necessary starting material was prepared as follows:- 

15 (i) To a stirred mixture of 4-[(4-pyridyl)piperazin-1-yl]benzoic acid (prepared as in Example 30(i)) (311 mg), 
HOBt.H 2 0 (170 mg) and HBTU (416 mg) in DMF (5 ml) at 0-5°C under argon was added diisopropylethylamine 
(0.75 ml). The ice-bath was removed and the reaction mixture was stirred at room temperature for 15 minutes 
before solid sarcosine, ethyl ester hydrochloride (154 mg) was added. The reaction mixture was stirred at room 
temperature under argon overnight then diluted with dichloromethane (30 ml) and water (30 ml). The organic layer. 

20 was separated and the aqueous layer was re-extracted with dichloromethane (30 ml). The combined organic 
extracts were washed with water, saturated sodium bicarbonate solution, water, dried (MgS0 4 ) and evaporated. 
The residue was purified by filtration through a short bed of activated (grade II) alumina by elution with ethyl ace- 
tate/methanol, 5:1, to give ethyl N-(4-[(4-pyridyl)piperazin-1-yl]benzoyl)-N-methylglycinate (92 mg) as an amor- 
phous solid: NMR (d 6 -DMSO + CD 3 C0 2 D) 6 1.18 (3H, t), 2.98 (3H, s), 3.44 (4H, m), 3.79 (4H, m), 4.11 (4H, m), 

25 6.94 (2H,d), 7.12 (2H, d). 7.31 (2H, br, d), 8.19 (2H, d); m/Z 383 (M + H) + . 

EXAMPLE 124: N-r4-r(4-pvridvnpiperazin-1-vnbenzovn-L-phenvlalanine. methyl ester 

In a similar manner to Example 123 (i), 4-[(4-pyridyl)piperazin-1 -yl]benzoic acid (31 1 mg), p-toluene sulphonic acid, 
30 monohydrate (418 mg), HOBt.H 2 0 (170 mg), HBTU (416 mg), DMF (5 ml), diisopropylethylamine (1.13 ml) and L-phe- 
nylalahine, methyl ester hydrochloride (216 mg) gave, after filtration through a bed of neutral alumina and elution with 
ethyl acetate/methanol, 6:1, the title compound as a white crystalline solid (336 mg): m.p. 139-143.5°C; NMR (CDCI 3 ) 
6 3.26 (2H, m), 3.50 (8H, m), 3.76 (3H, s), 5.09 (1 H, m), 6.46 (1 H, d), 6.70 (2H, m), 6.90 (2H, d), 7.13 (2H, m), 7.28 (3H, 
m), 7.68 (2H, d), 8.31 (2H, m); m/z 445 (M + H) + ; calculated for C 26 H 28 N 4 0 3 . 1 .0 H 2 0: C, 67.5%; H, 6.54%; N, 12.1%; 
35 found: C, 67.6%; H, 6.4%; 12.1%. 

EXAMPLE 1 25: N-r4-r(4> pvridvnpiperazin-1-vllbenzOYn-L-phenvlalanine 

To a solution of the product of Example 124 (100 mg) in methanol (2.2 ml) was added sodium hydroxide solution 
40 (1 N, 0.44 ml). The resultant mixture was stored at room temperature with occasional swirling for 2.5 hr, then the pH was 
adjusted to 5 by addition of 2N HCI (aq) (0.22 ml) and 50% aqueous acetic acid (3 drops). The mixture was filtered and 
evaporated to dryness. The residue was crystallised from hot water containing a trace of methanol to give the title com- 
pound as a pale yellow crystalline solid (47 mg): NMR (d 6 -DMSO + CD 3 C0 2 D) 6 3.05 (1H, m), 3.15 (1H, m), 3.45 (4H, 
m), 3.77 (4H, m), 4.58 (1H, m), 6.90 (2H, d), 7.12 (2H, d), 7.22 (5H, m), 7.70 (2H, d), 8.19 (2H, d); m/Z 431 (M + H) + ; 
45 calculated for C 25 H 26 N 4 0 3 . 0.75 H 2 0: C, 67.6%; H, 6.24%; N, 12.6%; found: C, 67.6%; H, 6.0%; N, 12.5%. 

EXAMPLE 1 26: fS)-3-rN-r2»phenethvl1carboxamido1-3-r4-[4-(4-pyridyl)piperazin-1 -ylUbenzamidopropionic acid 

To a stirred suspension of benzyl (S)-3-[N-[2-phenethyl]carboxamido]-3-[4-[4-(4-pyridyl)piperazin-1-yl]]benzamido- 
so propionate (120 mg) in methanol (3 ml) was added sodium hydroxide solution (1N, 0.5 ml). Within 15 minutes ait the 
solids had dissolved, and the reaction mixture was stirred at room temperature for a further 2 hr. The pH was then 
adjusted to 5 by addition of 2N HCI (aq) (0.25 ml) and 50% aqueous acetic acid (3 drops). The mixture was filtered and 
evaporated to dryness. The residue was crystallised from hot water containing a trace of methanol to give the title com- 
pound as a pale yellow crystalline solid (66 mg): NMR (d 6 -DMSO + CD 3 C0 2 D) 6 2.70 (4H, m), 3.30 (2H, t), 3.56 (4H, 
55 m), 3.85 (4H, m), 4.73 (1H, m), 6.99 (2H, d), 7.20 (7H, m), 7.80 (2H, d), 8.25 (2H, d); m/Z 502 (M + H) + ; calculated for 
C 28 H 31 N 5 0 4 . 1.25 H 2 0: C, 64.2%; H, 6.44%; N, 13.4%; found: C, 64.2%; H, 6.4%; N, 13.6%. 
The necessary starting material was prepared as follows:- 
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i) Boc-L-aspartic acid, 2-phenethylamide, p-benzyl ester (preparation described in Samanen, J. et al (1991). J. 
Med. Chem. 34, 31 14-25) (2 g) was dissolved in a mixture containing dichloromethane (10 ml) and trifluoroacetic 
acid (10 ml). The resultant pale yellow solution was stored at room temperature for 2 hr after which time the mixture 
was evaporated to dryness. The oily product was dissolved in dry ether and re- evaporated. This procedure was 

5 repeated twice more to give a viscous oily residue containing the trifluoroacetate salt of L-aspartic acid, 2- 

phenethylamide, p-benzyl ester (2.07 g) which was used without further purification. 

ii) In a similar manner to Example 123 (i), 4-[(4-pyridyl)piperazin-1-yl]benzoic acid (311 mg), p-toluene sulphonic 
acid, monohydrate (627 mg), HOBt.H 2 0 (170 mg), HBTU (416 mg), DMF (15 ml), diisopropylethylamine (1.5 ml) 

10 and L-aspartic acid, 2-phenethylamide, p-benzyl ester (440 mg) gave, after purification by flash chromatography on 
silica, eluting solvent, ethyl acetate/methanol, 4:1 to 2:1, benzyl (S)-3-(N-[2-phenethyl]carboxamido)-3-[4-[4-(4- 
pyridyl)piperazin-1-yQ]benzamidopropionate (268 mg) as a white crystalline solid: NMR (d 6 -DMSO) 6 2.70 (2H, t), 
2.76 (1 H, m), 2.88 (1 H, m), 3.25 (2H, m), 3.44 (4H, m), 3.50 (4H, m), 4.84 (1 H, m), 5.08 (2H, s), 6.89 (2H, d), 7.02 
(2H, d), 7.20 (5H, m). 7.31 (5H, m), 7.78 (2H, d), 7.90 (1H, t), 8.20 (2H, d), 8.36 (1H, d); m/Z 592 (M + H) + ; calcu- 

15 lated for 035^7^04. 0.25 H 2 0: C, 70.5%; H, 6.34%; N, 1 1.7%; found: C, 70.5%; H, 6.3%; N, 1 1.7%. 

EXAMPLE 1 27: (R)-3-rN-f2-phenethvncarboxamido1-3-f4-r4-(4-pyridvnpiperazin-1 -ylllbenzamidopropionic acid 

Following the method of Example 126, but starting from benzyl (R)-3-[N-[2-phenethyl]carboxamido]-3-t4-[4-(4-pyri- 
20 dyl)piperazin-1-yl]]benzamidopropionate instead of the corresponding (S)-isomer, the title compound was obtained as 
a pale yellow crystalline solid in 33% yield: NMR (d 6 -DMSO + CD 3 C0 2 D) 6 2.71 (4H, m), 3.29 (2H, t), 3.53 (4H, m), 
3.83 (4H, m), 4.72 (1H, m), 6.99 (2H, d), 7.17 (7H, m), 7.77 (2H, d), 8.24 (2H, d); m/Z 502 (M + H) + ; calculated for 
C 2 8H 31 N 5 04. 1.25 H 2 0: C. 64.2%; H, 6.44%; N, 13.4%; found: C. 64.2%; H, 6.4%; N, 13.3%. 
The necessary starting material was prepared as follows:- 

25 

i) Boc-D-aspartic acid, 2-phenethylamide, p-benzyl ester (preparation described in Rodriguez, M. et al (1989), J. 
Med. Chem. 32, 522-8) (1 g) was dissolved in acetonitrile (5 ml) with gentle warming, then cooled to room temper- 
ature before excess ethereal HCI (5 ml) was added. The reaction mixture was stored at room temperature overnight 
then evaporated to dryness. The pale yellow oily residue was triturated with dry ether and re-evaporated. This pro- 

30 cedure was repeated twice more to give a hygroscopic oily residue containing the hydrochloride salt of D-aspartic 
acid, 2-phenethylamide, p-benzyl ester (0.55 g) which was used without further purification. 

ii) In a similar manner to Example 30 the hydrochloride salt of D-aspartic acid, 2-phenethylamide, p-benzyl ester 
(363 mg), 4-[(4-pyridyl)piperazin-1-yl]benzoyl chloride (377 mg), diisopropylethylamine (0.87 ml) and DMF (5 ml) 
gave benzyl (R)-3-[N-[2-phenethyqcarboxamido]-3-[4-[4-(4-pyridyl)piperazin-1-yl]]benzamidopropionate (510 mg) 

35 as an off-white, amorphous solid: m/Z 592 (M + H) + . 

EXAMPLE 128: 4-oxo-4-r4-r4-(4-pvridynpiperazin-1-vnphenynaminobutyric acid 

To a solution of 1-(4-aminophenyl)-4-(4-pyridyl)piperazine (100 mg) in DMF (8 ml) was added succinic anhydride 
40 (79 mg). The reaction mixture was stirred at room temperature for 2.5 hr and a precipitate was collected, washed with 
DMF and ethanol, then dried to give the title compound (106 mg) as a beige-coloured solid: m.p. 263-264°C; NMR (d 6 - 
DMSO + CF 3 C0 2 H) 6 2.68 (4H, m), 3.80 (4H, m), 4.19 (4H, m), 7.20 (2H, d), 7.56 (2H, d), 7.82 (2H, d), 8.21 (2H, d), 
9.62 (1H, s); m/Z 355 (M + H) + ; calculated for C 19 H 22 N 4 03. 0.4 H 2 0: C, 63.1%; H, 6.36%; N, 15.5%; found: C, 63.1%; 
H, 6.4%; N, 15.7%. 
45 The necessary starting material was prepared as follows:- 

(i) To an intimate mixture of 4-[(4-pyridyl)piperazin-1-yl]benzoic acid (Example 30(i)) (500 mg) and hydroxylamine 
hydrochloride (13.5 mg) was added polyphosphoric acid (16 g). The resultant mixture was heated to 160°C and 
maintained at that temperature with stirring for 30 min. The mixture was then allowed to cool to approximately 
so 1 00°C before crushed ice, followed by 15% potassium hydroxide solution to give a pH 1 1 of were added. The sus- 
pension was allowed to cool to room temperature and the precipitate was collected, washed with water and air- 
dried to give 1-(4-aminophenyl)-4-(4-pyridyl)piperazine (159 mg) as a light brown solid: m.p. 204-208°C; NMR (d 6 - 
DMSO) 6 3.00 (4H, m), 3,41 (4H, m), 4.65 (2H, br. s), 6.51 (2H, d), 6.73 (2H, m), 6.85 (2H, d), 8.18 (2H, d); m/Z 
255 (M + H) + . 

55 

EXAMPLE 129: 4-r4-(4-pyridvnpiperazin-1-vllphenoxvbirtvric acid, hydrochloride salt 

A mixture of the product from Example 26 (1 .5 g) and methanol (80 ml) was heated to reflux with stirring, and solid 
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pyridine hydrochloride (0.5 g) was added. Heating was stopped and ethyl acetate (10 ml) was added. The reaction mix- 
ture was evaporated until a slight turbidity was observed. On further cooling, a precipitate formed which was collected 

-a? "Si'ssr <M * t ~ tor •***«<•* K-aiSffA 

EXAMPLE 130= N-a-methoxyethYl^-ra-^pvr.dvnpiperazin.l.vltp h enoxvbutvramlrtA . trifluoma^tatA 

♦, im i!? 1 / t,0n * me, o h °^ eth y |amine (0-9 ml) in dry dichloromethane (5 ml) was added dropwise to a stirred solution of 
TT^ 1 M t0 ' Uene (5 ml) at 5 " 10 ° C under arson - ° n co"^^^ of the addition, the ice-bath was 
^ *! e / 1 eact,on u mixture was s «"ed at room temperature for 1 hr before a solution of the product of Example 
Al? l^t 8 " 6 (5 ml) W3S add6d dr °P wise - The action mixture was heated to reflux under argon and 
SJS^SS?- miXtU u 6 W3S ,h6n 00016(1 10 r °° m te mperature and diluted with dichloromethane 

SLt l?^ ^anol/d-chloromethane. 1:1 (3 ml) was then added dropwise with stirring. The reaction mixture 
S^^fl d'cnloromethane (10 ml), methanol. (3 ml) and water (5 ml). The organic layer was separated 
SoSni ? eVap0rated t0 dryness 71,9 residue was P urified °y Preparative rp-hplc on a DYNAMAX C-18 60A 
S"l ii? ^'"L 3 ? acetonitrile/wat «' mobile phase containing 0.1% trifluoroacetic acid, to give, after lyophili- 
sation. the title compound (56 mg) as an off-white solid: NMR (d 6 -DMSO) 6 1.89 (2H m) 2 22 (2H ft a 18 (ru m> 

culated for C^oN^. 1.7 CF 3 C0 2 H: C; 51.5%; H, 5.4%; N. 9.5%; found: C. 51.4%; H, 5.6%; N. 9.3% + "7 • cai 

EXAMPLE 131: 4-r2.f4.(4-pyridYl)Piperagin-?-one-1-vllacetvnph e n Q yy a rptir „ C | d monnhy rim^i^,, 

(0 1 * ~'* i0 " (0 - 347g) ' ^hloropyridine hydrochloride 

SiSTfi 1 ? ^ am.ne (0.178g) ,n water (8ml) and dioxan (1ml) was heated on a steam bath for 2 hours and then 
evaporated to dryness. The res.due was triturated with water (2ml) and filtered. The solid thus obtained was recrystal- 
^Ju™, T}?L*L 9 6 the * itle c omPOund (0.187g). m.p. 275-277'C; NMR(d 6 DMSO 68.33(2H.d) 8 0(2Hd) 

0,75 H 2 0. C. 54.4; H, 5.0; N, 10.0. Found: C. 54.5; H, 5.3; N. 9.5%. 
The necessary starting material was made as follows:- 

(i) To a vigorously stirred mixture of piperazinone (3.23g). potassium carbonate (4.46g) in water (15ml) and tert 
butanol (15ml) at room temperature, was added portionwise over 5 minutes, di ted butyl dicarbonate (7 75a) Thi 
mixture was stirred for 2 hours. Ethyl acetate (20ml) was added to extract the solid thus formed and the organic 
n Separ£ f d ' f ,ltered tnrouah P hase separating paper and evaporated. The solid residue was recrystallised I from 
einyi acetate to give 4-leri butoxycarbonylpiperazin-2-one (5.31g), m.p 157-159-C- NMRfdeDM^m r 
8.0(1H.brx«d).3.81(2H.s).3.45(2H,t).3.17(2H.m),1.4(9H.s);m/e207(^^ NMR(d 6 DMSO) 6 

SJ 0 . 3 . ?V£ S «^ n ! i0n * ^ Pr0dUCt " St6D 0 (059) in dry DMF < 3m, > under an W atmosphere, was added 
sod«um hydr.de (60% dispersion .n mineral oil. 0.1 g). After 1 hour at room temperature, methyl 4-bromoacetylphe- 
noxyacetate (0.72g) uas added and the solution stirred for 1 1/2 hours. The mixture resulting was partitioned 
between water and ethyl acetate. The organic layer was separated, washed with water and filtered through phase 
separating paper. Evaporation of the solvent gave an oil which was purified by flash column chromatography the 
product being eluted wth 1/1 v:v ethyl acetate/hexane to give methyl 4-([2-(4-tert-butoxycarbonyl) P ipemzin 2 one- 
1-yl]acetyl)phenoxyacetate as a solid (0.32g), m.p. 81-82°C; NMR(CDCI 3 ) 67.97(2H m) 6 98f2H rrrt 4 83fi>H si 
4.71(2H.s). 4.18(2H.s). 3.81(3H.s). 3.71(2H.t). 3.42(2H.t). 1.47(9H.s). 6.98(2H.m). 4.83(2H.s). 

(H) A solution of the product from step (ii) (2.2g) in TFA (10ml) was kept at room temperature for 1 hour and then 
evapora ed to dryness. The residue was partitioned between ethyl acetate and aqueous sodium caroonate. The 
organic layer was filtered through phase separating paper and solvent evaporated. The residue was triturated with 
sSH^WPHnJ" $ ° lid ' m ' P ' 1M " 132 ° C NMR(deDMSO) 6 7 -95(2H.d). 7.06(2H.d), 4.9(2H.s), 3.7(3H.s), 

EXAMPLE 132: RS 3-Methyl-4-f4.f4-pvridvHninera7in-1-vl1 P hAn»»vhu tvrlc acid. trjjlUSrPjjcaatg 

rfinJ^ Stirred suspension 01 4-[(4-pyridyl)piperazin-1 -yljphenol (1 .02g) in dry DMF (1 0ml) was added sodium hydride 
(60% d.spers,on in mineral oil. 0.16g) and the mixture stirred for 1 hour at room temperature. To the resulting solution 
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was added ethyl-4-bromo-3-methylbutyrate and the mixture stirred for 16 hours. Solvent was evaporated and the resi- 
due partitioned between water and dichloromethane. Insoluble material was removed by centrifugation. The organic 
layer was filtered through phase separating paper (Whatman IPS) and the residue was purified by flash chromatogra- 
phy on silica gel by elution with methanol/dichloromethane/concentrated ammonia (50/950/5) to give ethyl 3-methyl-4- 

5 [4-(4-pyridyl)piperazin-1-yl]phenoxybutyrate (0.27g) which was hydrolysed in methanol (3ml) and aqueous sodium 
hydroxide (1N, 2ml) for 2 hours at room temperature. The solution was evaporated and the residue purified by reverse 
phase h.p.l.c (water/acetonitrile/0.1% TFA gradient) to give a glass which crystallised on trituration with ether to give the 
title compound (0.08g): m.p. 169-1 71 °C; NMR(d 6 DMSO) 6 13.45(1 H, broad), 12.07(1H,broad) 8.27(2H,d), 7.28(2H,d), 
6.9(4H,m), 3.80(6H,m), 3.16(4H,t), 2.45(1H,m), 2.37(1H,m), 2.12(1H,m), 1.0(3H,d); m/e 356(M+H) + ; calculated for 

10 C22H25N3O4F3. 0.5 H 2 0: C, 55.2; H, 5.6; N, 8.9. Found: C. 55.3; H, 5.6; N, 8.7%. 

EXAMPLE 133: RS-4-r4-(4-pyridynpiperazin-1-y 11 phenoxy-3- vinyl butyric acid, sodium salt 

A solution of RS methyl 4-[4-(4-pyridyl)piperazin-1-yl]phenoxy-3-vinyIbutyrate (0.29g) in 1 N sodium hydroxide solu- 
75 tion (2.3ml) and methanol (5ml) was kept at room temperature for 4 hours. The solution was evaporated and water (2ml) 
added to the solid residue. The solid thus obtained was filtered and washed with acetone and ether to give the title com- 
pound (0.042g): m.p. 293-295°C; NMR (d 6 -DMSO) 8 8.18(2H,d), 6.9(6H,m), 5.88(1 H,m), 4.96(2H,m), 4.0(1 H,m), 
3.77(1 H,t), 3.41(2H,m), 3.10(2H,m), 2.84(1 H,m), 1.98(2H,d), m/e 470(M+H) + ; calculated for C 2 iH24N 3 03Na. H 2 0; C, 
61.9; H, 6.4; N, 10.3. Found: C, 62.1; H, 6.4; N, 10.5%. 
20 The necessary starting material was made as follows :- 

(i) A solution of RS 3-vinylbutyrolactone (3.5g) and sodium acetate (2.56g) in methanol (30ml) was kept for 20 
hours. Solvent was evaporated and the residue was partitioned between water and ether. The aqueous layer was 
extracted twice more with ether and the extracts combined, filtered through phase separating paper and evapo- 
25 rated. The residue was purified by filtration chromatography on silica gel (Merck 7736) starting with 1/9 ethyl ace- 
tate/hexane and progressing to 4/6 ethyl acetate/hexane as eluent to give methyl 4-hydroxy-3-vinylbutyrate as an 
oil; NMR(CDCI 3 ) 6 5.73(1H,m), 5.15(2H,m), 3.68(3H,s), 3.60(2H,t), 2.76(1H,m), 2.48(2H,m), 1.69(1H,t); m/e 
145(M+H) + . 

30 (ii) To a stirred suspension of 4-[(4-pyridyl)piperazin-1-yl]phenol (1.98g) in dichloromethane (30ml) at 15°C was 
added triphenylphosphine (2.04g) followed by dropwise addition of diethyl azodicarboxylate (1 .35g). The mixture 
was stirred until complete solution was obtained. Methyl-4-hydroxy-3-vinylbutyrate (1.1 2g) was added dropwise 
and the mixture stirred for 4 hours. The solid which had precipitated during the reaction was the starting phenol and 
was filtered off. The filtrate was evaporated and the residue treated with ethyl acetate (20ml) and filtered. The filtrate 

35 was extracted with 2N hydrochloric acid (2 x 10ml) and the aqueous layer separated and basified with 0.89 S.G. 
ammonium hydroxide. The precipitate was extracted twice into ethyl acetate and the combined extracts filtered 
through phase separating paper and evaporated. The residue was purified by flash chromatography on silica gel, 
eluting with methanol/dichloromethane/0.89 S. G. ammonia hydroxide v:v:v 7.5/92.5/0.75 to give RS methyl 4-[4- 
(4-pyridyl)piperazin-1-yl]phenoxy-3-vinylbutyrate (0.29g); NMR(CDCI 3 ) 8 8.3(2H,d), 6.88(4H,m), 6.70(2H,d), 

40 5.85(1 H,m), 5.20(2H,m), 3.90(2H,m), 3.67(3H,s), 3.48(2H,m), 3.18(2H,m), 3.06(1 H,m), 2.68(1 H,m), 2.47(1 H,m), 

1 .80(1 H.br); m/e 382 (M+H) + . 

EXAMPLE 134: Ethyl r2-allyl-4-r4-f4-pyridynpiperazin-1-ymphenoxvbutvrate 

45 In a similar manner to Example 25 but starting from 2-allyl-4-[4-(4-pyridyl)piperazin-1 -yl]phenol, the title compound 
was prepared in 50% yield as a solid, m.p. 53-55°C NMR(CDCI 3 ) 6 8.3(2H,d), 6.83(1 H,m), 6.79(2H,d), 6.71(2H,d.d), 
6.0(1H,m), 5.1(2H,m), 4.15(2H,q), 3.98(2H,t), 3.49(4H,m), 3.39(2H,d), 3.19(4H,m), 2.53(2H.t), 2.11(2H,q), 1.76(3H,t), 
m/e 410(M+H) + ; calculated for C2 4 H 31 N 3 O 3 .0.5 H 2 0: C, 68.9; H, 7.7; N, 10.0. Found: C, 68.8; H, 7.7; N, 9.9%. 
The necessary starting material was prepared as fbllows:- 

50 

(i) Sodium hydride (60% dispersion in mineral oil, 0.4g) was added to a stirred suspension of 4-[4-(4-pyridyl)piper- 
azin-1 -yljphenol (2.55g) in DMF (25ml) and the mixture stirred for 20 minutes at room temperature. Allyl chloride 
(0.756g) was added dropwise and stirring continued for 20 hours. Ice-water (75ml) was added and the mixture 
extracted three times with ethyl acetate. The combined extracts were washed with water and brine, dried (MgS0 4 ) 

55 and evaporated. The residue was triturated with hexane and filtered to give 4-[4-(4-pyridyl)piperazin-1-yl]phenol 
allyl ether (2.5g) as a solid; NMR(d 6 DMSO) 6 8.18(2H,dd), 6.8-7.0(6H,m), 5.92-6.13(1H,m), 5.2-5.45(2H,m), 
4.5(2H,m), 3.45(4H,m), 3.11(4H,m). 

(ii) The product from step (i) (5g) was heated under argon in gently refluxing diphenyl ether (15g) for 2 1/2 hours. 
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Tfie mixture was cooled to room temperature and ether (70ml) was added. The solid material was filtered and puri- 
fied by flash chromatography on silica gel, eluting with methanol/dichloromethane (1/4 v/v) to give 2-allyl-4-[4-(4- 
pyridyl)piperazin-1-yl]phenol (0.88g) as a solid, m.p. 180 - 182°C; NMR (d 6 -DMSO) 6 8.88(1H,s), 8.19(2H,dd) 
6.87(2H,dd), 6.7(3H,m), 5.88-6.03(1 H,m), 5.0(2H,m), 3.44(4H,t), 3.28(2H,d), 3.05(4H,t); m/e 296 (M+H) + . 

EXAMPLE 135: r2-allvl-4-r4^4-Dvridvn P ip erazin-1.vnDhenoxvbutvric acid 

In a similar manner to Example 26, but starting from the product of Example 134, the title compound was prepared 
as solid in 61% yield; m.p. 209-210*C (dec); NMR (d 6 DMSO) 6 8.19(2H,d), 6.84(5H,m), 5.82-6.08(1 H m) 4 92- 
5.12(2H,m), 3.91(2H,t), 3.44(4H,t), 3.3(2H,d), 3.1(4H,t), 2.4(2H,t), 1.93(2H,t); m/e 382(M+H) + ; calculated for 
C22H27N3O3: C, 69.3; H, 7:13; N, 11.0. Found: C, 69.2; H, 7.3; N, 11.2%. 

EXAMPLE 1 36: Ethyl- r2-n-propy|-4-r4-( 4-pvridvnpiperazin-1 -vniphenoxvbutvrate 

In a similar manner to Example 25, but starting from 2-n-propyl-4-[4-(4-pyridyl)piperazin-1 -yl]phenol, the title com- 
pound was prepared in 24% yield as a solid, m.p. 65-67*C; NMR(CDCI 3 ) 6 8.29(1 H,d), 6.8(1 H,d), 6 73(2H d) 6 7(2H d) 
4.13(2H,q), 3.94(2H,t), 3.46(4H,t), 3.18(4H,t), 2.52(4H,m), 2.09(2H,m), 1.54(2H,m), 1.24(3H,t), 0.94(3H,t); m/e 
412(M+H) + . 

The necessary starting material was prepared as follows:- 

The product from Example 134, step (ii) (0.74g) in ethanol (25ml) and 1N hydrochloric acid (2.5ml) was hydrogen- 
ated at room temperature and atmospheric pressure over 10% palladium charcoal (0.1 5g) until uptake of hydrogen was 
complete. Catalyst was removed by filtration through diatomaceous earth and the filtrate evaporated. The residue was 
triturated with a mixture of ethyl acetate (25ml) and saturated sodium bicarbonate solution (25ml) and the insoluble solid 
was filtered and washed with water and ethyl acetate. The aqueous layer of the filtrate was extracted twice with dichlo- 
romethane and the combined organic extracts evaporated. The residue was combined with the ethyl acetate-insoluble 
material and treated with boiling ethanol (40ml), unsoluble material being removed by filtration. Evaportion of the filtrate 
gave 2-n-propyl-4-[4-(4-pyridyl)piperazin-1-yl]phenol (0.7g) as a solid NMR (d 6 DMSO) 6 8.84-8.68(1 H,m), 8 18(2H d) 
6.82(2H,m), 6.7(3H,m) f 4.1(1H,m), 3.42(4H,t), 3.17(3H t s), 3.05(4H,t), 2.48(DMSO), 1.55(2H,m), 0.89(3H,t). 

EXAMPLE 137: r2-n-propvl-4-r4-(4-pvrid vnpiperazih-1-vmphenoxvbutvric acid 

In a similar manner to Example 26, but starting from the product of Example 136 was prepared the title compound 
in 64% yield; m.p. 207-209°C (from isopropanol); NMR(d 6 DMSO) 6 8.18(2H,d), 6.7-6.92(5H,m) 3 91(2H t) 1 3 45(4H t) 
3.10(4H,t), 2.5(DMSO), 2.4(2H,t), 1.91(2H,?), 1.54(2H,m), 0.9(3H,t) + isopropanol (0.69 mole%) at 3.79 and 1.04; m/e 
384(M+H) + . Calculated for (^29^03. 0.7C 3 H 7 O: C, 68.0; H, 8.2; N, 9.9. Found C, 68.1; H, 8.2; N, 9.9%. 

EXAMPLE 138: Ethyl r2-methvl-4r4-f4- pvridvnpiperazin-1>vmphenoxvbuvrate 

In a similar manner to Example 25, but starting from 2-methyl-4[4-(4-pyridyl)piperazin-1-yl]phenol dihydrochloride 
was prepared the title compound in 29% yield as a gum; NMR(CDCI 3 6 8.3(2H,m), 6.45-6.35(5H m) 4 14(2Hq) 
3.87(2H,t), 3.14(4H,m), 2.53(2H,t), 2.21(3H,s), 2.1 1(2H,m), 1.24(3H,t); m/e 384(M+H) + 

The necessary starting material was made as follows: - 

i) Carbonyl diimidazole (5g) was added portionwise to a stirred suspension of N-benzyliminodiacetic acid (3.14g) 
in dry THF (50ml) at room temperature under argon. After 5 minutes, the mixture was heated at gentle reflux for 15 
minutes and (4-amino-2-methyl)phenylbenzylether (3.0g) added and the mixture stirred at reflux for 17 hours. Sol- 
vent was evaporated and the residue was stirred with ethyl acetate (100ml) and water (150ml) for 1 1/2 hours. The 
solid was filtered, washed with water and dried to give [4-benzyl-2, 6<Jiketopiperaz in- 1 -yl]phenylbenzyl ether (4 7g)- 
m.p. 1 18-126°C (dec); NMR (CDCI3) 6 7.1 -7.32(1 0H,m), 6.78(3H,s), 4.93(2H,s), 3.56(2H,s), 3.4(4H,s), 2 12(3H sV 
m/e 373(M+H) + . ' 
(ii) To a solution of the product of step i) (2.9g) in dry THF (50ml) was added lithium aluminium hydride (0.6g) and 
the mixture heated at reflux for 1 1/2 hours. The mixture was allowed to cool and more (0.3g) lithium aluminium 
hydride added and reflux continued for a further 1 1/2 hours. The mixture was cooled and water (0.9ml) added fol- 
lowed by sodium hydroxide solution (1 N, 3.6ml) and the mixture refluxed for 10 minutes. The solid was filtered and 
washed with THF. The filtrate and washings were evaporated and the residue purified by flash chromatography on 
silica gel, eluting with 5% ethyl acetate in dichloromethane increasing to 25% ethyl acetate. Thus was obtained [2- 
methyl-4-{4-(4-pyridyl)piperazin-1-yl}]phenylbenzyl ether as a solid (1g); m.p. 118-120°C; NMR(CDCI 3 ) 6 72- 
7.5(10H,m), 6.82(1 H,d), 6.80(1 H,d), 6.7(1 H,m), 5.01 (2H,s), 3.1(4H,m), 2.53(3H,s); m/e 373(M+H) + 
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(Hi) A suspension of the product of step ii) (1g) in 1 ,2-dichloroethane (25ml) was cooled in ice-water and treated 
with 1 -chloroethyichloroformate (0.77g). The mixture was allowed to warm to room temperature, stirred for 30 min- 
utes and heated at reflux for 30 minutes. Methanol (20ml) was added and the mixture ref luxed again for 30 minutes 
and evaporated. The residue was triturated with ether and filtered. The solid was washed with ether and dried to 
5 give [2-methyl-[4-(4-pyridyl)piperazin-1-yl]]phenyibenzylether hydrochloride (0.95g); m.pl: 195-198°C; 

NMR(d 6 DMSO) 69.44(2H,bs), 7.3-7.5(6H,m), 6.98(2H,m), 5.08(?,s), 4.98(4H,bs), 3.38(4H,d). 2.2(3H,s); m/e 
281(M+H) + . 

(rv) A mixture of the product of step iii) (0.95g), 4-chloropyridine hydrochloride (0.46g) and triethylamine (0.61 5g) in 
water (10ml) was heated at 100°C for 3 hours. More 4-chloropyridine (0.34g) and triethylamine (0.3ml) was added 

10 , and reflux continued for a further 3 hours. The solution was cooled and extracted with dichloromethane (2x1 5ml). 
The organic layer was evaporated and the residue was purified by flash chromatography on silica gel, eluting with 
5% methanol in dichloromethane, containing 0.4% concentrated ammonia, to give [2-methyl-4-[4-(4-pyridyl)piper- 
azin-1-ylDphenylbenzyl ether (0.26g); as a solid; NMR(dg-DMSO) 6 8.19(2H,d), 7.25-7.5(5H,m), 6.88(4H,m), 
6.74(1H,m), 5.03(2H,s), 3.44(4H,bt), 3.1(4H,bt), 2.18(3H,s); m/e 360(M+H) + . 

is (v) A solution of the product of step (iv) (0.52g) in ethanol (20ml) containing 2N hydrochloric acid (2ml) was stirred 
with 10% palladium/carbon (0.1 6g) under an atmosphere of hydrogen until hydrogen uptake was complete. The 
mixture was filtered and the filtrate evaporated. The residue was triturated with hot ethyl acetate and filtered to give, 
as a solid, 2-methyl-4-[4-(4-pyridyl)piperazin-1-yl]phenol dihydrochloride (0.55g); NMR(d 6 -DMSO) 6 8.25(2H,d), 
7.24(2H,d), 7.12(2H,bd). 6.8(1H,d), 4.02(4H,m), 3.46(4H,m), 2.1(3H,s); m/e 270(M+H) + . 

20 

EXAMPLE 139 : F2-methYl-4-f4-(4-pYridYl)piperazln-1>YniphenoxYbutYrlc acid 

In a similar manner to Example 26, but starting from the product of Example 138, the title compound was obtained 
in 80% yield as a solid, m.p. 261 -262°C; NMR(d 6 DMSO) 6 8. 18(2H,d), 6.7-6.9(2H,m), 3.9(2H,t), 3.43(4H,bt), 3.1 (4H,bt), 
25 2.39(2H,t), 2.13(3H,s),1.72(2H,m); m/e 356(M+H) + . Calculated for C20H25N3O3: c . 67.6; H, 7.1; N, ti.8. Found: C, 
67.4; H, 6.9; N, 12.2%. 

EXAMPLE 14Q: RS Methyt-2-t-frutQxyc9rbonyl9mm 

30 In a similar manner to Example 25 but starting from RS methyl 4-bromo-2-t-butoxycarbonylaminobutyrate, the title 
compound was prepared in 65% yield as an oil; NMR(CDCI 3 ) 6 8.31 (2H,d), 6.9(4H,m), 6.71 (2H,m), 5.3(1 H.br), 
4.5(1H,br.d), 4.01(2H,t), 3.77(3H,s), 3.5(4H,m), 3.21(4H,m), 2.3(2H,m), 1.46(9H,s); also signals at 6.03, 2.97 and 
2.9(DMF) and 1.8(H 2 0); m/e 471 (M+H) + . Calculated for C 2 5H34N 4 05. 0.5DMF. 0.5H 2 O: C, 61.7; H, 7.5; N, 12.2. 
Found: C, 61.8; H, 7.2; N, 11.9%. 

35 The necessary starting material was made as follows:- 

A solution of RS-m ethyl -N-butoxycarbonyl homoserinate (1 .7g) and carbon tetrabromide (3.6g) in dichloromethane 
(20ml) was stirred at 5°C. Triphenylphosphine (3.77g) was added portionwise over 5 minutes. After 2 hours at room 
temperature the dark solution was evaporated and the residue triturated with ether/hexane (1/1 , 30ml) until a solid was 
obtained. The solid was filtered and the filtrate evaporated. The residue was purified by flash chromatography, the prod- 

40 uct being eluted with 25% ethyl acetate/hexane to give RS methyl 4-bromo-2 -butyl oxycarbonylaminobuty rate (0.41 g) as 
an oil; NMR(CDCI 3 ) 6 5.16(1 H,br), 4.45(1 Km), 3.8(3H,s), 3.45(2H,t), 2.52-2.1 1(2H,m), 1.48(9H,s); m/e 296(M+H) + . 

EXAMPLE 141: RS 2-t-butoxvcarbonvlamlno-4-r4-(4-pyridyl)piperazin-1-y11phenoxybutyric acid 

45 In a similar manner to Example 26, but starting from the compound of Example 140, there was obtained in 58% 
yield, the title compound as a solid; m.p. 198-207°C; NMR(dgDMSO) 6 8.2(2H,d), 6.91 (6H,m), 4.06(1 H,m), 3.92(2H,t), 
3.48(4H,t), 3.12(4H,t), 2.2-1 .84(2 H.m), 1.37(9H,s); m/e 457(M+H) + . Calculated for C24H32N4O5. H 2 0: C, 60.7; H, 7.2; 
N, 11.8. Found: C, 60.7; H, 7.2; N, 11.7%. 

so EXAMPLE 142: RS Methyl 2-amino-4-r4-(4-pyridynpiperazin-1-vnphenoxvbuvrate 

The compound of Example 140 (0.96g) in TFA (10ml) was kept at room temperature for 2 hours. The solution was 
evaporated and the residue dissolved in water (15ml) and the solution basified with sodium carbonate. The mixture was 
extracted three times with dichloromethane. Evaporation of the combined extracts gave the title compound (0.56g); m.p. 
55 125-127°C; NMR(deDMSO) 6 8.2(2H,d). 6.92(6H,m), 4.0(2H,m), 3.64(3H,s), 3.46(4H,t), 3.15(4H,t), 2.04(2H,m), 
1.84(1H,m); m/e 371(M+H) + . Calculated for C 20 H 26 N 4 O 3 . 0.75 H 2 0: C, 62.5; H, 7.17; N, 14.6. Found: C, 62.8; H, 6.8; 
N, 14.3%. 
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EXAMPLE 14?: 4-r2-f4-f4-pyri < lYl)pip e ra 2 in-2.one.1.vll a c e tvllph B n o xv a c e ti C arid snrth.m ea<t 

n fi^f ™ e 4U com P ound i of Exam P' e 35 (0-259) in methanol (5ml) was treated with aqueous sodium hydroxide (IN 
0.65ml) and the m.xture kept at room temperature for 6 hours. The solid thus formed was filtered and washed with meth- 
TflltT* IL^ C0mpOund (°- 18 9>: m.p. 317-318'C; NMRfdsDMSO) 6 8.2(2H,d). 7.89(2H.d), 6 91(2Hd) 
r h A ^ 21(2KS) - 4 01(2H - S) - 3 68 < 2 H,m). 3.51(2H.m) : m/e 392(M + Hr : calculated for 

C 19 H 18 N 3 0 5 Na. 0.25H 2 O: C. 57.6; H. 4.6; N.10. Found: C. 57.2; H, 4.6; N, 10.4%. 

EXAMPLE 144: Ethyl 4-r2-r4-f4-Pvridv»p ip«» razin.2.one.1.vn ace tvnnhAnovY ? .r ? t a « ? 

rhio^ofT 16 * *! Pr ^ UCt ,°f Ex3mple 36 (349) W3S treated with 3 solution - 0°C. made by adding thionyl 

tZSl £2 2° P T - : *^ L ( ^ ml) ^ 81 b6l0W °° C - The mixture was at r°°m temperature for 

2 hours heated at gentle reflux for 2 1/2 hours, and evaporated. The residue was treated with water and adjusted to 

was Z u^T ^ ca ^ nate l f olLrtion - ™* Sum which precipitated was separated and the aqueous solution 

was adjusted to pH8 and extracted with dichloromethane (2 x 50ml). The combined extracts were washed with brine 

t!HtZ ! 1 /w he J eSidUe . WaS PUrifi6d 6y chromat °9 ra Pny ^ing a 10g. Mega Bond Elut silica gel column, elut- 
™ , 6t an ° VdlChlOrOmethane/0 - 5% thiamine to give the title product as a solid (0.2gV m p 163-165 -C- 
NMR(CDCI 3 ) 5 8.34(2H,m). 7.97(2H.m), 6.98(2H.m), 6.63(2H.m), 4.89(2H,s). 4.7(2H.s) 4 29 (2H q) 4 1 2H s) 

61 S; H, %;TlZ$L' l * H3 "' y - ^ 398(M+H)+: Ca ' CUlat€d f0f C - H - N 30s: C. 63.5; M. 5.83~N lol Sc! . 
EXAMPLE 145; Ethyt N4-f2-(4-(4-pvrldvl)niner az in-2-n n ^i . vite C etvi 1 phAn oxvac e tvtgi y rin a t f . 

The compound of Example 36 (0.37g) was stirred in DMF (10ml) with hydroxybenzotriazole (0 1 7g) and the mixture 
cooled .n .ce-water l-O^imethylaminoprop^-S-ethylcarbodiimide hydrochloride (0.14g) was added X^TJJ 

^ and ! he miXtUre Stirred ,0f 30 minutes " G| y cine «** ester hydrochloride (0.15g) was now added 
followed by tnethylamme (0.28ml). After ten minutes stirring in the cold, the mixture was allowed to warm to ^mTenv 

t P onH«7 5 Z t "° dayS Snd eva P° rated ' Water ( 10ml > wa * a ^ed to the residue and sodium bicarbonate added 
to pH6-7. The mixture was evaporated and the residue purified by chromatography on a Mega Bond Elut silica gel col- 
tTcomnoun? I? methanol/ ^'oromethane. The product waTrirystal.is^ from ethano. to 

trtle compound as a solid (36mg); m.p. 209-21 1 °C; NMR(d 6 DMSO) 6 8.55(1 H.t), 8.2(2H brd) 7 99(2H m) 7 12f2H ml 

for C 23 H 26 N 4 0 6 : C. 60.8; H. 5.77; N, 12.3. Found: C, 60.6; H. 5.7; N, 12.5%. 
EXAMPLE 146; Ethyl r2-nitro.4-r4.f4-pvrldv»Di PB r ay in.i.Y in P h ftn nYvh..ty , ate 

Sulphuric acid (98%. 2.5ml) was added slowly to the compound of Example 25 (1g) with stirring at room tempera- 

S xi Ut, ° n , W : aSCOOleCJ l ° b6,0W 5 ° C and 8 miXtUre ° f nitriC acid <° ^ and a " d (O.ISmS^ddi 

fn^T™ ^ ^ b6lOW 10 ° C for 1 1/2 houre ' P° ured onto ice and ^ified with ammonia solution 

to pH10. The m.xture was extracted with ethyl acetate (2 x 50ml) and the extract washed with water, dried (MgSOu and 

!^ reS ' d „ Ue W8S PUrifi6d by ,l8Sh chrama t°9raphy on silica gel. the product being eluted with 5% - 10% 
methanol/dichloromethane to g.ve the title product as an oil (0.18g); NMR(CDCI 3 ) 6 832(2Hd) 741(1Hd) 

M i 87 J^ISffa?" V?.^ V 7 - 4 - 14(4Km) - 3.51-3.28(8H. m )!l.57(2H.;,. 2.11 2H.m) ffn,,] Z hS 
(1 .87). m/e 415(M + H)*; calculated for C 21 H 26 N 4 0 5 . 0.25H 2 O: C, 60. 1 ; H.6.3; N, 13.1. Found: C. 60.2; H. &* N 1 3.2% 

EXAMPLE 147: RS Methyl 2-n-^tgngsglphonYlamino-4-f4-f4.nvriavh P iD e r a? in.i. y iit>hen 0 yvh..t y ra t ft 

n-Butanesulphonylchloride (0.233g) was added to a stirred solution of the compound of Example 142 (0 5g) and 
nettylamme (0.15g) ,n dichloromethane (15ml) at room temperature. The solution was kept for 2 days and subjected 

1 SST Chro 4 mat09raP !! y ° n SNiCa 9e '- The pr0duct was eluted with methanol/dichloromethane/0.88SG ammo- 
V:V:V ° 9 ' Ve ' aft6r f^ 3 * 0 " with title compound in 58% yield as a solid; mp 124-125-c- 

NMR(CDCI 3 ) 6 8.3(2H.d). 6.88(4H.q), 6.72(2H,m). 5.18(1 H.br.d). 4.16(1H.br.q). 4 08(2H,t). ^8(3H s 3 47(4H m)' 

C H «?? Sil' fHV"**' 173(2H>m) ' 1 " 45 - 1 - 2 ^H.m). 0.9(3H.t); r^lVM)"' 
C24H34N4O5S: C, 58.8; H, 7.0; N, 11.4. Found: C, 58.4; H, 7.0; N, 11.1%. 

EXAMPLE 148: RS 2-n-butanesulphonylamin^^ 

In a similar manner to Example 26, but starting from the compound of Example 147, was prepared the title 



com- 
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pound in 58% yield as a solid; m.p. 251-252<>C; NMR(d 6 DMSO) 6 8.18(2H,d), 7.3(1H,vbr), 6.9(6H,m), 3.97(2H,t), 
3.9(1H,m), 3.45(4H,t), 3.11(4H,t), 2.9(2H,t), 2.12(1H,m), 1.92(1H,m), 1.58(2H,m), 0.81(3H,t); nVe 477(M+H) + ; calcu- 
lated for C23H32N4O5S. 0.5 H 2 0: C, 56.9; H, 6.8; N, 11.5. Found: C.57.0; H, 6.8; N, 1 1 .3%. 

EXAMPLE 149: RS 3-Benzvl-4-r4-(4-pv ridvnpipera2in-1-vllPhenoxvbutvric acid 

In a similar manner to Example 26, but starting from RS ethyl 3-ben2yl : 4-[4-(4-pyridyI)piperazin-1-yl]phenoxybu- 
tyrate, was prepared the title compound in 65% yield as a solid; m.p. 205-206°C; NMR (d 6 DMSO) 6 8.2(2H,d), 
7.22(5H,m), 6.9(6H,m), 3.8(2H,d), 3.45(4H,m), 3.15(4H,m), 2.72(2H,m), 2.5-2. 18(Me 2 SO + 3H,m); m/e 432 (M+H) + ; 
calculated for C26H 29 N 3 03. 0.25H 2 O: C, 71 .6; H, 6.8; N, 9.7. Found: C, 71 .9; H, 6.8; N, 9.5%. 

The necessary starting material was made as follows:- 

(i) A solution of RS 3-benzylbutyrolactone (1 .14g) in ethanol (20ml) was stirred at 5°C and gassed for 4 hours with 
a slow stream of hydrogen bromide. The solution was kept at 5°C for 20 hours and water (70ml) added followed by 
sodium carbonate to neutralise the acid. The mixture was extracted with ethyl acetate and the organic layer filterd 
through phase separating paper and evaporated to give ethyl 4-benzyl-3-bromobutyrate as an oil; NMR(CDCl 3 ) 5 
7.24(5H,m), 4.13(2H,q); 3.45(2H,m), 2.62(2H,d), 2.44(3H,m). 1.25(3H,t); m/e 285(M+H) + . 

(ii) In a similar manner to Example 25, but starting from the product of step (i) was prepared RS ethyl 3-benzy|-4- 
[4-(4-pyridyl)piperazin-1-yl]phenoxybuyrate in 40% yield as an oil; NMR (CDCI 3 ) 6 8.34(2H,d), 7.29(5H,m), 
6.9(4H,m), 6.72(2H,m), 5.13(2H,q), 3.85(2H,m), 3.5(4H,m), 3.3(4H,m), 2.9-2.38(5H,m), 1.26(3H,t); m/e 
460(M+H) + . 

EXAMPLE 15Q : R S 3- pheny1-4-r4-(4-p yri dy l)pi perazi n-1-yl1phenpxybgtyric acid 

In a similar manner to Example 26, but starting from RS methyl 3-phenyl-4-[4-(4-pyridyl)piperazin-1-yl]phenoxybu- 
tyrate, was prepared the title compound in 39% yield as a solid; m.p. 120-125°C; NMR(d 6 DMSO) 6 8.18(2H,d), 
7.32(5H,m), 7.25(2H,d). 6.87(6H,m), 4.04(2H,q), 3.45(5H,m), 3.11(4H,t), 2.71(2H,m); m/e 418(M+H) + ; calculated for 
C 2 5H 27 N 3 03. 0.25H 2 O: C, 7.1; H.6.5; N.9.9. Found: C, 7.2; H, 6.5; N,9.8%. 

The necessary starting material was made as follows:- 

In a similar manner to Example 133 step (ii), but starting from RS ethyl 4- hydroxy-3 -phenyl butyrate was made RS 
methyl-3-phenyl-4-[4-(4-pyridyl)piperazin-1-yl]phenoxybutyrate in 10% yield as an oil; NMR(d 6 DMSO +CD3COOD) 8 
8.23(2H,d), 7.3(5H,m), 7.17(2H,d). 6.95(2H,d), 6.83(2H,d), 4.06(2H,m), 3.77(4H,t). 3.55(3H,s), 3.51 (1H,m), 3.17(4H,t), 
2.83(2H,m); m/e 432(M+H) + . 

EXAMPLE 15 1: 3-[4-[4-(4-pyridyl)piperaz^^ acifl 

In a similar manner to Example 31, but starting from methyl 3-[4-[4-(4-pyridyl)piperazin-1-yl]]-N-benzylbenzamido 
propionate was prepared the title compound in 72% yield as a solid; NMR (d 6 DMSO) 6 2.5-2.6 (2H,m), 3.4-3.55 (6H,m), 
3.75-3.85 (4H,m), 4.65 (2H,s), 6.95 (2H,d), 7.15 (2H,d), 7.2-7.45 (7H,m), 8.25 (2H,d); m/e 445 (M+H) + ; calculated for 
C 2 6H 28 N 4 O 3 .0.5H 2 O: C, 68.8; H. 6.3; N, 12.3. Found: C, 69.2; H, 5.8; N, 12.4%. 

The necessary starting material was prepared as follows:- 

(i) In a similar manner to Example 30, but using N-benzyl p-alanine methyl ester, was prepared methyl 3-[4-[4-(4- 
pyridyl)piperazin-1-yl]]-N-benzyIbenzamido propionate in 34% yield as a solid; NMR (CDCI 3 ) 6 2.0-2.1 (2H,m), 2.6- 
2.7 (2H,t), 3.35-3.4 (4H,m), 3.45-3.55 (4H,m), 3.65 (3H,s), 4.65 (2H,s), 6.7 (2H,d), 6.85 (2H,d), 7.2-7.45 (7H,m), 
8.2-8.35 (2H,m); m/e 459 (M+H) + . 

EXAMPLE 152: r2-propyl^r244>(4-pyridynpiperazin-2-one-1-vl1acetvl11phenoxvacetic acid 

Using the method of Example 131 but starting from methyl 2- n propyl-phenoxyacetate, was prepared the title com- 
pound: NMR (d 6 DMSO) 6 0.9 (3H,t), 1.55-1.7 (2H,m), 2.65 (2H,t), 3.45-3.55 (2H,m), 3.65-3.75 (2H,m), 4.05 (2H,s), 4.8 
(2H,s), 4.9 (2H,s). 6.85 (2H,d), 6.9 (1H,d). 7.75-7.85 (2H,m), 8.2 (2H,d); m/e 412 (M+H) + ; calculated for 
C 2 2H 2 5N 3 O 5 .0.25H 2 O: C, 63.5; H, 6.1 ; N, 10.1. Found: C, 63.5; H, 6.2; N, 9.9%. 

The starting material was prepared as follows:- 

(i) In a similar manner to Example 3 step (i), but starting from 2-alIyl phenol, was prepared methyl 2-allyl-phenoxy- 
acetate as an oil in 97% yield; NMR (d 6 DMSO) 6 3.45 (2H,d), 3.7 (3H,s), 4.8 (2H,s), 5.0-5. 1 (2H,m), 5.9-6.1 (1 H,m), 
6.85-6.95 (2H,m), 7.1-7.2 (2H,m); m/e 207 (M+H) + . 
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00 The product of step (i)(5.86g) was dissolved in methanol (100ml) and a catalytic amount of, 10% palladium on 
carbon was added. The mixture was hydrogenated at atmospheric pressure for 18 hours. The mixture was filtered 

^° n ?t ntrated t0 an 0i ' Wh ' Ch W3S puri,ied by flash column chromatography, eluting with ethyl acetate/hexane 
(10:90 v/v) to give methyl 2- n propyl-phenoxyacetate (4.82g) as an oil; NMR (ckDMSO) 6 1.4 (3H t) 1 5-1 7 f2H ml 
2.6 (2H.t). 3.7 (3H,s), 4.8 (2H.s), 6.8-6.95 (2H.m). 7.1 -7.2 (2H,m); m/e 208 (M)*. W 

EXAMPLE 153: f2-methYl-4-f2-f4.(4-pvrldvnnl P erazln-2.on e -1-vnacetvl1lphenoxv a cetl« gcJd 

i 

In a similar manner to Example 1 31 , but starting from methyl 2-methylphenoxyacetate , was prepared the title com- 
pound as a solid; NMR (d 6 DMSO+CD 3 COOD) 6 2.3 (3H,s). 3.6-3.7 (2H,m). 3.9-4.0 (2H,m), 4 35 (2H s) 4 8 (2H s) 

r^TuKVi^fJ' 15 (2Kd) ' 78 - 79 (2Km) ' 825 (2Hd): m/e 384 < M+H > + : caloulat «l for C 2oH ; NaOslH^; 
C, 59.8; H, 5.8; N, 10.0. Found: C, 59.3; H, 5.8: N, 10.1%. 

EXAMPLE 154: Ethyl 4-r4-(4-Pvridvl1piperazin-2-on e-1-vl1 Phenoxvbutyrate. 

In a similar manner to that described in Example 25. but starting from 4-[4-(4-pyridyl)piperazin-2-one-1 -yf] phenol 
the title compound was prepared as a colourless solid (100 mg); NMR (d6 DMSO) : 6 1 2 (3H tV 1 9-2 05 (2H oV 2 45 

3 2 M t (lil+^. (2H ' m): (2H ' m 2H ' t); 405 (2H,q): 44 (2H,S): 69 (2Kd); 715 (2H ' d); 7 25 '(2H.d); 8.25 (2Hdj; m/e 
The necessary starting material was prepared as follows: 

(i) To a stirred suspension of 4-(4-pyridyl) piperazin-2-one (880 mg) in dimethyl formamide (20 ml) was added 
potassium hydride (1.0 ml of a 20% dispersion) and the mixture stirred for 0.5 hr, after which time was added cop- 

P i*™l ( 9) ' Aft6r °' 25 hr there was added 4 - b enzyloxybromobenzene (1.2 g) and the mixture stirred at 
140 C in an argon atmosphere for 2 hr. The reaction mixture was diluted with water and brine and extracted with 
dichloromethane (3x40 ml); the combined extracts were washed with water and brine, dried (PS paper) and evap- 
orated to give crude product as a pasty solid (2.0 g). This was purified by flash chromatography on silica eluting 
wrth dichloromethane/methanol/conc. ammonia (97:2.5:0.5 v/v) to give 4-benzyloxy [4-(4-pyridyl)piperazin-2-one- 
1-yl]benzene as a colourless solid (1.1 g) NMR 6 (d6 DMSO) 5.7-3.9 (4H,m); 4.1 (2H s); 5 1 (2H s) 6 85 (2H dV 
, 7.05 (2H,d); 7.25 (2H,d); 7.3-7.6 (5H.m); 8.2 (2H,d); m/e 360 (M + H) + . ™" 

(i L T l a o^ Uti °!? ° f thS pr0duCt ° f Step (i) (1 ' 1 9) in a mixture <* methanol (500 ml) and tetrahydrof uran (1 00 ml) was 
added 30% palladium-on-charcoal catalyst (300 mg) and the mixture stirred in an atmosphere of hydrogen at ambi- 
ent temperature and pressure until all the starting material had been consumed. After removal of the catalyst by 
f. Illation, the solvent was evaporated in vacuo to give 4-[4-(4-pyridyl)piperazin-2-one-1-yl] phenol as a colourless 
solid, essentially one spot by He. which was used without further purification or characterisation. 

EXAMPLE 155: 4-r4-(4-pyridvnpiperazin .2-one-1-vM phenoxvbutvrte acjd 

In a manner similar to that described in Example 26, but starting from the product of Example 154 the title com- 
pound was prepared as a colourless solid (95 mg); NMR (d6 DMSO) : 6 1.8-2.0 (2H,q)- 2 35 (2H tV 3 7-4 0 /4H m + 
2H,t); 4.3 (2H,s); 6.85 (2H,d); 7.05 (2H,d); 7.2 (2H.d); 8.15 (2H,d); m/e 356 (M + H)+. ( 

EXAMPLE 156: r2-Nitro-4-f4-f4-Pvridv h pi P erazin-1- V niPhenoxvbutvric acid 

In a similar manner to Example 26. but starting from the compound of Example 146. the title compound was 
obtained in 68% yield as a solid; m.p. 219-220X; NMR(d 6 DMSO) 6 8.2(2H.d), 7.4(1H d) 7 27(2H m) 6 98f2H dl 
nS^ ^ 387(M+H)+ ' CalCU,at6d to ' C 19 H 22 N?6 5 »S c 56 6 4f2 2 5 H 9 d 8 ; 

EXAMPLE 157 

lllusfrative pharmaceutical dosage forms suitable for presenting the compounds of the invention for therapeutic or 
prophylactic use include the following, which may be obtained by conventional procedures well known in the art. 

a) 



56 



EP 0 825 184 A1 



Tablet I 


mg/tablet 


Active ingredient 


1.0 


Lactose Ph. Eur. 


93.25 


Croscarmellose sodium 


4.0 


Maize starch paste (5% w/v aqueous paste) 


0.75 


Magnesium stearate 


1.0 



Tablet II 


mg/tablet 


Active ingredient 


50 


Lactose 


223.75 


Croscarmellose sodium 


6.0 


Maize starch 


15.0 


Polyvinylpyrrolidone (5% w/v aqueous paste) 


2.25 


Magnesium stearate 


3.0 



Tablet III 


mg/tablet 


Active ingredient 


100 


Lactose 


182.75 


Croscarmellose sodium 


12.0 


Maize starch paste (5% w/v aqueous paste) 


2.25 


Magnesium stearate 


3.0 



Capsule 


mg/capsute 


Active ingredient 
Lactose Ph. Eur. 
Magnesium stearate 


10 

488.5 
1.5 
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Injection 


mg/ml 


Active ingredient (acid addition salt) 
Sodium chloride 
Purified water to 1.0ml 


1.0 
9.0 



Claims 

1 . RS 3-Methyl-4-[4-(4-pyridyl)piperazin-1 -yl]phenoxybutyric acid or a metabolically labile ester or amide thereof. 

2. RS 3-Methyl-4-[4-(4-pyridyl)piperazin-1 -yljphenoxybutyric acid or a pharmaceutical^ acceptable salt thereof. 

3. RS 3-Methyl-4-[4-(4-pyridyl)piperazin-1 -yl]phenoxybutyric acid. 

4. A compound as defined in any one of claims 1 to 3 for use in medical therapy. 

5. A pharmaceutical^ composition comprising a compound as defined in any one of claims 1 to 3 together with a 
pharmaceutical^ acceptable diluent or carrier. 

6. Use of a compound, as defined in any one of claims 1 to 3 in the manufacture of a medicament for the prevention 
or treatment of a disease involving platelet aggregation. 

7. Use of a compound, as defined in any one of claims 1 to 3 in the manufacture of a medicament for the prevention 
or treatment of a disease involving binding of fibrinogen to Glycoprotein llb/llla. 
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